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EQUIYALENT WEIGHT TLOH

PERCENY DESIGN FOUIVALENT FLOW

PERGENT SPAN
FROM TIP
‘L- F‘)

0.0¢
16.2%
27428
f&‘nl]l]
62.12
84,70
1o0.0n

PERGENT SPAN
FROH TIP
(Te Fa)

0.00
11.90
31.77
5075
69.59
89.51

180,00

PERGENT SPAN FROM TIP
TRAILING

LEADING
EDGE

D.o0
10.25
27.28
Lb,.00
62.12
84,70

100,08

HOMENTUN AVERAGE RQTOR EFFICIFNCY
HOMENTUH AYFRAGE ROTOR EFFICIENGY

f

BETA¥L

(ORG}

71-7""
70438
66,97
6“'29
62,20
59. 45
56.89

BETA¥2

10CGY

60.55
ST.02
53,34
4E. BN
J9.R2
2224
14,92

EQGY

0.99
11.30
.77
50.75
59.59
89,51

100,00

A
{F Y/ SEC)

1561.12
i500.93
1400.09
12383.42
1166. 89
1005.61
499,83

vz
(FT/SEC)

1129,.66
1067438
956%5.892
A84, 849
78BBL
T73.11
Thl.2t

1453
FLOW
{PCT)

2.00
12.67
33,37
52474
7125
90,95

100.92

NASA SMALL AXIAL COMPRESSOR TESY 5 DECEMBER, 1974 (COMBINED TEMP.)

ROTOR PERFORMANGE

ay
3.2625 LBH/SEC
89,0755

CALCULAYFO AERODYNAMIC BLOCKAGE = .9898
vu*t H¥ 1 BETAL Vi vuL Hl VH1 Tovie
{FT/SEG) {(DEG) {FT/SEC) (FT/SEC) {FT/SEC) (FT/SED)
1489.16 1.433 .00 491,36 .00 » 449 491.36 475,53
1413, 76 1.373 0,00 504,06 0.00 « 461 504,06 487.5b
1288445 1.286 .00 547.084 0.00 o503 S4iafh 537.77
1165,42 1.i89 G.00 561,02 0.00 +516 561.02 559,214
1032,18 1.07¢ 0.00 S4h .27 0.00 «500 Sht,27 544.08
ABE . U6 321 .20 511.08 .00 4638 511408 Sit.22
753447 +822 .00 491,37 0.08 449 491,37 474,67
EXIT VELQCITY DIAGRAM DATA
CALCULATED AERODYMAHIS BLOGKAGE = .8834
vur2 Hx2 RETAZ ve vuz M2 vz via
(FT/SEC) (DEG) (FT/SEC) {FT/SECH ! (FT/SEC) (FT/SET)
983,67 «955 38,92 713,94 L4855 «603 555444 537456
895,34 » 985 38,99 7474061 470.386 + 634 581,08 568.39
774483 824 39.76 750.22 479.84 + 6410 576.70 573,10
Bh5, bis 761 39,73 787.11 503440 677 605,34 605430
503.07 G52 L.b4 812.98 540415 «703 607460 605.81
292463 678 41.78 959,55 639.27 s 842 715,59 703.483
195.80 +653 43.62 383.31 6B2.47 872 716.23 691.89
ROTOR PERFOFMANCE DATA

DELTA INCIDENCE AMGLE 1] OMEGAY LOSS BEVIAYION ROTOR ROTOR
ACTA® HEAN SUCT SUR FACTOR BAR PARAMCTER ANGLE PRESS ADIABATIC
{DEG) (DEG} (DEG) {DEG) RATIO EFF
11.19 7.903 Teh34 +3B8BG& 12045 «0383 3.558 1.632 7281
13.36 8.599 74255 4024 2041 0403 24137 1.647 «THED
13.63 8,205 6.026 « 4236 « 1547 « 0307 J.637 1,667 «8133
t7.46 7757 4.829 4325 «1004 « 0209 54595 1,766 +8830
22.57 7027 he 156 «4u79 «0349 « 2290 10.756 1,703 +9083
37.21 8.128 3.101 « 3708 ~.0268 ~, 0053 144855 1,865 1.0189
01,97 8.138 2.064 + 3343 -, 0324 “s 0. B6 21.969 1.865 1.0183
= «RB76  (POLYTPOPIC) HOMENTUM AVG. ROTOR PRESS RATIO
= + 8573  (ADIABATIC) MASS AVERAGE FEMPERATURE RISE

HASA SHMALL AXTA. COMPRESSOR (ENGLISH UNITS)

PEFPCENT DESIGMN SPEZD - SCGAN NO

EQUIVALENT
. EQUIVALEMF

[4
SPEED

FLOH / IMLET ANH AREA =

INLET VELOGLTY DIAGRAM DATA

722544804

RePoMe

36,0333 LBHN/SEC-SQ FY

Ut
{FT/SEC)

1489.16
1413.76
1288445
1155.42
1032.18

866.06

733447

uz

(FT/SEG)

0d &0

S1 EHD%GI’IEUNIDIHKF

1432.22
1365.72
1254.67
1148,54
1043,22

931,90

873.27

ALITVAD 10

ROTOR

POLYTROPIC

EFF

« TLHL
« 7602
«8268
«8970
e 9149
1.0172
1.0173

L.7049
1.1947



NASA SHMALL AXIAL COMPRESSOR TEST 5 DECEHBER, 1976 (COMBINED TEHP.)

ROTOR PERFOIMANGCE NASA SMALL AXIA. COMPRESSOR {METRIC UHITS)

94 PERCEMNT DESIGH SPEEZD - SCAN NO 2
L.4798 KG/SEC EGULVALENT SPEED
89,0755 ENQUIVALENT FLOW / EINLET ANN AREA

EQUIVALEMT WEIGHT FLOW
PEPCENT DESIGN FOQUIVALENT FLOW

[t

72254844 RePoMe
175.9302 KG/SEC~S5U M

an

INLET VZLOCITY DIASRAM DATA
CALGULATLCOD AERODYNAMIC BLOCKAGE = .9898

PERCENT SPAM PETA¥] vy vurl H* L BETAL Vi yui M1 M1l Vi ui
FROM TIP

{L. F.} (DEG?} (H/SErY (M/SEC) (peG) (H/SEC) {M#/sSEC) {N/SECH (H/SED) {H/SEC)

.00 T1, 74 B77.96 433,39 1.433 0.C0 149,77 0.00 e 449 149.77 144,94 453,89
in.25 70,38 us7,48 430,91 1.373 0.0D 153. 64 g.00 PLY:E 153. 64 14B.61L L30.91
27.28 f6.,97 4ZB.75 J9z.72 1.286 0.00 166.98 e,00 «503 166498 163.91 392.72
kb CD 64,29 3,23 355,22 1,159 0.00 171,060 .00 +5186 171.00 170,45 355,22
62.12 652,20 355,67 314461 L.071 0. 00 165,89 0,00 508 165.89 165.8% Iith.61
Bu.70 59.45 I06.51 263.97 921 n.C0 155.78 2,00 <468 155.78 153:69 263.97
in0.60 56,89 27h. 1R 22%.66 822 0.00 149,77 0,00 b9 ©L149,77 144,68 229,66

EXIT VELOCITY DIAGRAM DATA
CALCULATED AERDOYNAMIC BLOCKAGE = 48834

PERCENT SPAN BETA®2 ve2 vig*2 Me2 RETAZ ve vuz M2 VM2 vZiz uz
FROW TIP
(r. Fa) (0CG) (M/SEC) {M/3SEC) (DFG) (M/SECY {H/SEC) (H/SEC) {M/SEC) tH/SEG)
G.00 6N, 55 Tl 22 299,82 «955 38.92 217.61 136.72 «603 169,30 163,85 436454
11,99 R7.02 325,34, 272.90 « 905 3R.99 227.87 143,37 830 177.114 173.24% 416.27
31.77 5.3 29h b1 236,17 « 824 39.76 . 22R.B7 146.25 600 175.70 174,68 362.42
50.79 b6, 84 269,71 196,73 #7561 IF.73 233,91 153,35 B77 184.51 184,50 350.08
6%, 59 39,62 b, hh 153,34 «682 Li.Bh 247. 810 16h.64 2703 185.20 184,65 3i7.97
89,51 22470 235,64 89,19 +678 Lia78 292. 47 194,85 «802 218.11 214,53 204406
igo.on 14,92 225.92 58,16 +653 L3.62 301.54 208.02 872 218,31 210.89 26617

ROT(? PERFORMANCE DATA

PERCENT SPANM FROM TIP MASS DELTA INCIDEMCE AMNGLE 2 OMEGA* LOSS DEVIATION ROTOR ROTOR ROTOR
LEADING TRATLING FLGHW BETA* MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC
EDGE EDGE {PCT) (OCG? (DEG) (BEGY {0EGH RATIOQ EFF EFF
f.00 0.20 Je00 11.19 7.903 Tets 3t 3886 + 2045 0383 3.558 1.632 «7281 7461
18.25 i1.90 12.68 13.36 A.,599 T.255 $H024 v20hl »0403 2.137 1.647 « 7423 +7602
27.2a 31,77 33.1%7 13.63 B.205 6.026 4236 1547 0307 3.637 1,667 « 81339 + 8258
44,00 50.75 52471 17.46 7.757 %829 4325 s 2004 + 0209 5.59% 1.70% 8890 + 8970
62.12 69,59 7125 22457 7927 4.056 «4L79 « 0949 2200 10.75% L.703 + 9083 + 9149
84.70 89,01 90.0% 37.21 8.128 3.101 +3768 -+0268 - 0058 14. 859 1.865 1.01889 1.,8473
ioe0.00 100.00 110,00 41.97 8,138 2,064 3343 -+0321 ~+ G066 214969 1.865 1.0189 1.0173

HOMENTUM AVERAGF ROTDP EFFICIEHCY
HOMENTUM AVERAGE ROTO® EFFICIFNCY

«8676 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIOD = L+7049
8573 (ADIADATIC) MASS AVERAGE TEWPERATURE RISE e 1.,1917

HoH



PERCENT SPAN

FROM TIP
(Le Eu}

t.0¢
11.32
30,44
49,02
67,99
88. 6[]
1048.00

PERGENY SPAN

FROM TIP
(Y. EN

.00
11,08
29,510
H7.63
66,31
67.78

100.00

PERCENT SPAN FPQOM TIP
YRATLING

LEADING
EDGE

0.00
11.32
I0.44
h9,.02
67.99
88.60

100,00

MOMENTUM AVERAGE 3STAGE EFFTCIFNCY
MOMENTUM AVEPAGE STAGE

£N6E

000
11.01
29.510
HTe53
66,31
B7.78

166,80

NETA 3
{DEG)

33.510
34459
34,35
Jh38
36426
37,67
38496

H&SS
FLOM
{PCTY

0.94
12.68
313.37
52.71
71.25
0.,0%

140,00

EFFICIENCY

NASA SHALL AXTAL COMPRTSSOR TEST 5 DECEMHEER,

STAYOR PERFORMANCE NASA SMALL AXIAL COHPRESSOR
94 PERGEHY DESIGHN SPEzD -~ SCAN NO
INLEY VELOCITY OIAGRAM DATA
CALCULATED AERODYNAMIZ OLOCKAGE =
¥3 Vu3 H3
{FT/SEC) {FT/SEC)
834454 461.86 «715
LLY SRS 491.09 w727
B59. 44 484,96 «Th3
889,81 532.41 o775
9GL. 63 533.11 « 78D
lg2L.82 623433 04
1053,87 662408 937
EXIT VELOCITY DYAGRAM ODATA
CALCULATED AERODYNAMIZ DLOCKAGE =
Vi vug Hi
{FT/SEC) (FT/SEC)
829.06 ~138.50 + 7148
© B35.70 -199.57 716
822,24 -95.27 707
621.63 -82.59 +709
780.61 -79.58 072
777.55 =80,32 +66D
786446 -67.81 «BTh
STATOR PERFORMANGE DATA
DELTA INCIDENGE ANGLE D OHEGA
BETA MEAN SUCT SUR FACTOR BAR
{DEG) (DEG) (DEG)
41,12 =2,715 -6,637 « 2584 «1314
42.12 -1.548% ~h 4927 2556 «1283
hta.01 -Z2.258 ~5,558 «2631 +«1338
lfuliq '3.“1? -h.‘oﬂﬁ 2T his 01508
G2.14 ~3.368 ~6.,210 «J233 2067
b3.56 b BT "To?ﬂ‘i .“155 23656
ke 05 =5.677 -9.113 «4196 « 3478
= « 7582  (POLYTILQFIC)
= « TH17  LALTADATIC)

1974 {(COMBINED TEMP.)

(ENGLISH UNITS)

2

- 8839
VM3
(FT/SEC})

695.08
697.61
709,55
[LTLY!
726489
508467
818,91

«9263
'h LY
(FT/SEGH

821.93
628.49
816.790
817 47
776455
772.89
783.36

LOSS OEVIATION
PARAMETER ANGLE

{DEG)
L0469 13,409
Y 9,133
L0637 5.946
0460 Bs47H
0590 5,696
<5962 54643

«087% 13.505

HOMENTUM AVG,
HASS AVERAGE T

VZ3
(FT/SEC)

687,45
696446
719,.5h
733.86
724,24
797.81
796,28

VZ4
(FT/SED)

812.941
827.12
816,69
8i6.87
T73.71
Th2.51
761.72

STAGE STAGE
PRESS TEMP
RATIO RATIO

1.57¢ 1.2058
1.584 1.2658
1.599 1.1929
1.622 1.1851
1.585 1.1805
1,584 1.19068
1.565 1.1909

STAGE PRESS RATIO
EMPERATURE RISE

u3
(FT/SEC)

1390.,92
1335,.34
124103
1158413
1056.59

955,73

699.7%

4
(FT/SEC)

1380.83
1334.38
1256434
1179.78
1108.97
1016.,32

958.76

STAYOR
POLYTROPIC
EFF

~T.2692
-2.8241
-2 2068
w1747
« 3272
«2999
« 3775

1.5937
1.1917



PERCENT SPAN
FROM TIP

L. E4)

000
11,3z
30,46
4g,02
67,99
8R.60

i00.0C0

PERCENT SPAN

FROM TTP
{Te Es)

G.EN
11,01
29,510
h7.63
66431
BP.78

1400, 60

PERCENT SPAN FPOM TIP
TPATLING

LEADING
EBGE

0.00
11.32
I 4h
49,02
67+99
88,60

1G0.00

HOMENTUM AVERAGE STAGE EFFICIFMNCY
HOMENTUM AVERPAGE STAGE FFFICIEMCY

£DGE

.00
ii.31
29.50
L7.63
664731
a7.74

107,20

BETA 3
{OFG)

33.60
J4.59
34,35
34.38
36,256
37463
38,96

BETA &
(N<G)

“7.'52
~7.53
=R, 65
-5,77
-5.85
-5093
-5.,09

MASS
FLOW
(PCT)

0.00
12,68
33 13'7
52«71
71.2%
90.05

13¢.08

NASA SHMALL AXIAL COMPRESSOR TEST 5

STATOR PERFORMANCE

v3
(H/SEC)

2504 37
258429
261496
271.2¢%
274.76
311.21
320.98

Ve
(M/SEC)

262,70
254472
250.62
250443
237.93
236. 84
239.71

DELTA
RETA
(DEG)

h1.12
h2. 12
bi.04
4,15
LZ.11
43,56
4h. 05

#7580
«THIT

94  PERGENT

NASA SHALL AXIAL CUMPRESSOR

OLSIGN SPEEDR - SGAN NO

IMLET VELOGITY DIAGRAM DATA
CALCULATED AERODYNAMIC BLOCKAGE =

vu3
(M/7SEC)

140.78
1464604
147401
153,13
162449
189.99
201,80

M3

o715
727
«Thd
+ 775
+7T8B
«904
+ 337

EXIT VELOCITY DIAGRAH DATA
CALGULATED AEROOYNAMIGC BLOCKAGE =

VU4
(147 SEC)

~33.07
~33.40
-29.0%
-25.17
~24.25
=2h .48
'21.27

INGCIDEMCE ANGLE

YEAN SUCT SUR
(DEG) (DFG)
=2.715 ~5.637
1,585 -1 4927
=?+¢258 ~54559
“3.017 -6,400
~3.368 -6.210
~h 047 =770k
=5,677 -9.,118
(POLYTCOPIC)
(ADIABATIC)

D
FACTOR

« 2540
+2556
+2631
2744
+3233
2 5135
41986

M

« 710
716
707
« 709
672
+ 6566
674

STATOR PERFORMANCE DATA

¢

HEGA
BAR

«13LH
«1283
+1338
+»1508
» 20067
« 36586
+ 3478

(METRIG UNI

Z

«8839
VM3
{M/SEC)

211.86
212.63
2i6.27
223.85
221 .56
Zhbei8
249,610

+9263
Vi
EH/SEC)

250,53
252452
248493
249,17
236,69
235.58

238477

LSS
PARAMETER

0469
WG 42
0u3?7
«0460
« 05990
0962
+UB875

MOMENTUM AVG. STAGE PRESS RAT1D

DECEMBER, 1974 (COMBINED TEMP.)

™)

DEVIATION
ANGLE
(DEG)

13.609
9.133
6,946
6 476
54696
5463

13.505

vz3
{H/SEC)

209.53
2i2.28
216427
223,68
220,75
243.47
262.71

VZ4
(M/SEC)

2u4T 77
2524110
24893
246.98
235,83
23241
232.17

STAGE
PRESS
RATIO

1.57¢0
1.504
1.599
1.622
1.565
1.584
14585

STAGE
TEMP
RATID

1.2058
1.20%8
1.1923
1.1854
1.803
1.1908
1,1909

MASS AVERAGE TEMPERATURE RISE

¢

{

u3
H/SEG)

423.95%
407.01
378.39
358456
322417
291,31
2Tha 24

s
HM/SEC)

420.88
406.72
38293
359.60
335.58
307.95
292.23

STATOR

POLYTROPIC

EFF

-7.2692
2. 824)
~«2868
A7 47
3272
«2999
#3775

1.5937
1.1917



EQUIVALENT WE IGHT FLOW

PERCFNT DESIGHN EQUIVALENT FLOW

PERCENT SPAN
FROM TIP
tLe Eo)

0,010
iD.03
26480
43.29
61,34
Bla30

100.00

PERCENT SPAN
FROH TIP
(Ts Ea

.00
11.22
30.10
48.24
66,43
87.66

100.00

PERCENYT SPAN FROM YIP
TRAILING

LEADING
ENGE

D.00
10.03
26450
43.29
BLl.3h
Bh4.38

100,068

MOMENTUH AVERAGE ROTOR EFFICTENCY
HOMEHTUN AVERAGF RPOTOR CFFICTENGY

it

BETA¥L

(DEG)

72,04
70.70
67,39
64480
62.76
6«02
5705

NETA*2

(DEG)

61,17
57.65
Gihel8
48.08
hi.66
25465
15.599

FOGE

0.09
11.22
30.140
8,24
Bha4B
87.66

100,910

v*1
(FT/SEG)

1566, 70
1509.62
1400, 52
12944566
1168,10
1003.148
R4, L8

vrz
(FT/SEQC)

1103.03
1043,02
940,87
A6 3420
Thh .22
Bhb. 21
624,22

HASS
FLOW
(PCT)

¢.u2
12442
12.82
51.96
7L.52
89,75
100,00

nan

NASA SMALL AXIAL COWPRESSOR TEST 5 DEGEMDER,

ROTOR PERFORMANCE

3.2214 LBM/SEC

87,9547

yur1
(FT/SECY

1490413
1a816.27
1292, 86
117144
1038.55
868.95
753, 96

vu*2
(FT/SEQ)

965,36
861,17
76Z.24
646.07
508,00
288.40
167,71

OELTA
BETA¥
(DEG}

10.95
13.0%
13,21
16.72
21.10
34.37
41,86

+ 8521
8603

i n

NASA SHMALL AXIAL COMPRLSSOR

94 PERCENT DESIGN SPEED -~ SCAN NO 3
EQUIVALENT SPEED
EQUIVALENT
INLET VELOCITY DIAGRAM DATA
GALCULATED AERODYNAMIC BLOCKAGE = ,9962
M¥L BETAL Vi VUL
(DEG) (FT/5E6) (FT/SEC)
1.43% 0.00 483,81 0.00
1,372 0t 4h95.02 0.40
1.285 0.03 538,47 0.00
1.189 .00 551.20 .40
1.072 0.109 534468 8.00
«918 D.00 501.30 0.06
817 2. 00 481,29 0.40

EXIT VELOGCITY DIAGRA! DATA
CALCULATED AERODYNAMIC BLOCKAGE = .9171

H*2

« 928
581
«733
eTh3
657
577
WO43

BETA2
(DEG}

hie 24
41.24
U2uhi .
L1.73
LT R
47446
49,59

INGIDENGE ANGLE

MEAN SUCT SUR
26) {DEG)
8.176 7.706
6.876 T+540
B.543 544089
8,167 54279
8.408 4.563
8.656 34638
B.696 2.622
(POLYTROPIC)
(ADIABATIC)

vz

(FT/3EC)

T03.64
Th2a13
.20
Ti7.16
735,07
833.23
927 bl

ROTOR PERFORMANCE DATA

g
FACTOR

L4097
14234
+ 4485
4508
s h751
+4873
4609

vuz
(FT/5EQ)

467,79
489,22
502459
517.26
E53.31
65445
706413

OHEGA¥*

LOSS

H1

442
453
494
1506
+430
459
+4H3G

Ha

597
1627
632
+665
+ 683
+ 769
307

(ENGLISH UNITS)

FLOW 7 INLET ANN AREA

1974 (COM3INED TEHP.)

(I}

Vi1

(FT/SECH

{F

483.81
496,02
538.47
551424
534.60
501.30
481,29

vHz
T/SEC)

533.63
558405
550.20
580403
570494
600.55
601.27

GEVIATION ROTOP

BAR PARAMETER

+1993
«1999
«1638
«1858
s 1143
L1304
vl 3

«0367
«0388
«0313
(245
» 0233
2 J2HU3
1337

HOHENTUM AVG,

ANGLE
({DEG}

GaOTT7
24634
3.078
54647
10.293

15.624

22.637

PRE 55
RATIOD

1,683
1.697
1.711
1740
1.725
1.782
1.783

72302.200

RePoH,

35,5800 LOBM/SEC-SQ FT

ROTOR PRESS RATIO

Vi1 U1
(FT/ZSED) {FT/SEG)
468.23 1490.13
479.78 116,27
528458 1292.86
SHI T 117104
534,590 1038.55
494457 066,95
46h, 93 753.96
viz uz
(FT/SEC) (FT/SEC)
5164 44 1433.16
545486 1370.39
S46.77 1264.83
5/9.99 1163.33
569.26 1061.31
590.68 942.85
560404 B73.04
ROTOR ROTOR
ADIABATIC POLYTROPIC
EFF EFF
YLLE] + 7628
« 7581 o 7753
+B8126 « 8262
8873 +B8963
«8942 = 9020
«9070 «9142
9070 » 9043
= 1.7241
= i.2000

MASS AVERAGE TEHPERATURE RISE



NASA SMALL AXIAL COMPRFSSOR TeST 5 DECEMHER, 1974 (COM3IINED TEMP.)

ROTOR PERFORHANCE MASA SHALL AXIAL COMPRESSOR (HMETRIC UNITS)

9%  PERCENT DESIGN SPEZD - SGAN NO 3
l. 4612 KG/SEC EQUIVALENT SPEED
87.9547 EQUEVALENT FLOW /7 INLET ANN AREA

EQUIVALENT WEIGHT FLOMW

72302.200 RePoHs
PERCENT DESIGH EOQUIVALEMT FLOYW

173.716b KG/SEC-SQ H

non
nou

IMLEY VELOCITY DIAGRAM DATA
CALCULATED AERODYMNAHIZ ULOCKAGE = 9962

PERCENT SPAN BETA*L Vi vurt M¥q BETAL Vi vyl Hi VML . VZi u1
FROM TIP
(Le Eo) (heEG) {1/73ER) {M/75ECY (DEG} {M/3EC) (H/SEC) {H/3EC) (M/SECH {H/SEC}
0.00 72.01 L77.453 454,19 14431 C.0d 147.46 0.00 o2 147 o 46 142.72 H54.19
19,03 70.70 457439 431,66 1.372 G.00 154,19 0,900 +453 151.19 146,24 431.68
26489 67.19 +26. 88 394,06 1.285 .00 164413 0.00 « 4G4 164,13 161.11 334.06
43,29 6L, 80 F94.61 357406 1.189 0,00 168.02 g.00 «506 168.82 167,48 357406
61,304 62.76 356. 04 316.55 1.072 0.00 162.97 0.00 <490 162.97 162.91 316.55
84,33 6t.02 305,77 2644 86 «918 0.00 152,80 U.00 459 i52.80 150.74 264,486
10¢.00 57+ 45 27 2. 60 229.81 «817 .00 146470 0.00G » 439 146.70 141,71 229.81

EXIT VELOCITY DIAGRAM DATA
CALCULATED AEROOYNAMIC BLOCKAGE = .,9171

PERCFNT SPAM nFTA®2 v¥2 vurz M*2 BETAZ2 vz vuz M2 vH2 vzz Uz
FROM TIP

(Te Es} {NCGY (H/SED) {M/SEC) (DEG) (M/SEC) (1/3EC) (M/SEC) (H/SEC) (H/SEG)

.00 61.07 336.21 294,24 «328 41,24 215630 l42.58 « 597 162,65 157.41 436.83
11.22 57.65 317.91 268459 «681 hi.24 2264290 149,11 627 ire.09 166438 G417.70
30.10 5418 286453 232.33 « 738 42441 227410 153.19 632 16770 1664656 385.52
48,24 43.08 264464 196.92 o743 41,73 236,08 157.66 «H65 176.79 176478 354458
66,40 h1.66 232.93 154.84 «h57 44410 242434 168,65 «683 i74.02 173.5¢ 323449
87.66 25,68 203.06 B7.90 «577 47,46 270.73 199,48 + 769 183,05 180.04 287.348
100.G0 15,59 190,26 5l.12 543 49,59 282,68 215.23 807 183,27 17740% 266435

ROTOR PERFOPMANCE DATA

PERGCFHNT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE 2 OMEGA* LOSS DEVIATION ROTOR ROTOR ROTOR
LEADING TRAILING FLOHW BETA® MEAN SUGCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC
EDGE EOGE (PCT) (DEG} {BEG) (DEG) (BEG} RATIO EFF EFF
0.09 0,38 0.00 10.95 B8.176 7.708 4097 »1993 0367 4. 077 , 1.683 LLY « 7628
10.03 11.22 12.42 13.04 8.876 Te5%4 4234 +«1999 2388 24634 1.697 7581 27753
26480 30.10 32482 13.21 8.548 Ga.400 4485 +1638 «0319 3.878 1,714 + 8126 « 8262
h3.29 ha.24 51.96 16.72 Ba.167 5.279 «45G8 «1058 0215 Se647T L7440 « 8873 8963
61434 6640 73.52 2i.10 8,406 4,563 4751 1143 20233 10.293 1.72% « 8902 2020
BL.38 87.66 89,75 34,37 8.056 3.638 4873 o134 « 0283 15.624 1.783 «90710 29142
180.09 ior,.00 190,06 Li1.,86 8,696 2.622 4663 | 41643 #0337 22.637 1,783 «907D + 9143
HOMENTUM AVERAGF ROTOR EFFICIFHNGY = «8521 (POLYTRNPIC) MOHENTUH AVG. ROTOR PRESS RAFIOD = 1.7241
HOMFNTUM AVERAGF ROTOR EFFICIENCY = «A4N3  (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 1.2000



ORIGINATL; pp |
OF I%)Cﬁtqgtbéiﬁa§§

PERCENT SPANM

FROM TTP
e Fu)

.00
10.75
29,86
46, 96
65.44
87,14

140,00

PERCENT SPAN

FROH TIP
(T. H

9.09
10,94
29. 36
47449
66425
§7.72

100.00

PERGENY SPAN FROM YIP
TRATLING

LEADING
ENGE

0.80
10,75
29,06
46,96
65 4 ith
87.14

100,00

HOMENTUM AVFRAGE STAGE EFFICTENCY
HOMFNTUH AVERAGE STAGE CFFICIENCY

EDGE

.40
10.94
2936
u?."g
66.25
8r.72

100.80

fitTA 3
tNEG?H

36411
37,04
37.16
Jbuh1
35.81
L2l
43,70

BETA &
(DEG)

'ﬂn“q
0. 46
“7ah3
5,57
-6462
~5,73
iy 59

HASS
FLOW
(PCTY

D.00
12.42
32482
51.96
70.52
89,75

1df .90

NASA SMALL AXTAL COMERESSOR TULST 5 DLCEHMBER,

STATOR PERFORMANCE

v3
{FY/SE0)

817.25
B31.25
BL2.565
869.13
B75,52
943,74
991,61

m
LFT/SEC)

687465
635,59
689,32
688,78
668,83
67774
637,59

94 PFRCEHNT DESIGN SPEED - SCAH MO

INLET VELOCITY DIASRAM DATA
CALCULATED AERODYMAMIC BLOCKAGE =

Yu3
(FT/SELC)

481,68
S00.70
508,95
518427
548,72
640440
685,13

M3

+696
« 709
723
« 752
«7560
+829
871

EXIT VELOCITY DIAGRAM DATA

CALCULATED AERQDYNAMIS

vui
(FT/SEC)

-130.93
-1d32.30
“89.20
~-78.,78
=77.15
~674606
-55,01

M

577
« 304
382
+ 584
+ 567
+373
+582

STATOR PERFORMANGE DATA

INCIBENCE ANGLE
HEAN SUET SUR
{(DEG} (DEG)

-+ 204 4,126
«876 “2 491
617 “2s724%

-1,008 -4.022

-+488 ~3.399
265 -2.6648

~+928 -4 4,371

(POLYTROPIG)
(ADIABATIC)

)
FAGTOR

« 4172
4152
«4136
156
4370
4763
4851

BLOCKAGE =

OKEGA

BAR

« 0754
«JB6B6
0618
« 0817
«0738
«1342
#1249

1974 {COMBINFD TEMP.}

NASA SHALL AXIAL COMPRESSOR (ENGLISH UNITS)

3

«9130

YM3
{FT/SEC)

660,21
663,53
671.59
697,69
682,23
701435
T16.86

29641

VHL
(FT/SEC)

680,20
65088.03
684,03
684,26
664,36
D?Ql36
685,39

LOSS DEVIATVION
FARAKETER ANGLE
{DEG)

+ %69 12.489
«0235 5,232
0202 b.1838
«0249 5.686
0210 be 926
«0353 5.0846
0345 14,007

HOMENTUM AVG,

vz3
(FT/SEC)

652.96
662+43
671,58
697,138
679,74
691.93
697,05

VZg
{FT/SEC)

672.73
646,83
684,02
B83.76
661.93
665,30
666,45

STAGE
PRESS
RATIO

1.648
1.664
1.68u
1.6956
1.684
1.696
1.036

STAGE PREES RATIO

STAGE
TEHP
RATIO

1.2148
1.2148
1.2037
1.1928
i1.188%
1.1977
1.1877

MASS AVERAGE TEMPERATURE RISE

u3
(FT/SEC}

1391.83
1338,.,98
1249,81
1161.05
1070.20

963.52

400434

U
(FT/SEC)

1381.74
1335.51
1257.73
1181.19
1101.94
1011.24

959,39

STATOR
POLYTROPIC
EFF

TBL2
+38059
W 8054
«8205
«85556
« 7815
«3118

1.6823
1.2000

]


http:o74.3665.30

PERCENT SPAN

FROM TIP
(L. Ed?

0.349
10,75
272,906
46,96
65,44
87.14

100.00

PERCENT SPAN

FROM TIP
(T. Eu}

0.07
10.9%
29,36
47.49
66.25
BT.72

100,00

PERCENT SPAN FROM TIP
TRAILING

LEADING
EDGE

.00
10.75
29.06
L4L6.96
65,44
87414

100,09

HOHFNTYH AVERAGE STAGE EFFICIENCY
MOMENTUM AVERAGE STAGE EFFICIENGY

EDGE

0.90
10,94
29.1%¢
b7.49
66.29
A7.72

io0.00

BETA ¥
INEG61

Je.1t
37.04
37.106
36.61
38.01
424 48
43,70

BETA &4
(BYGY

=804
8446
‘?oh?
-6+ 57
“6,62
5473
14, 59

MASS
FLOW
(PCT)

N.00
12 .42
32.82
51,96
TC .52
83,75

140,00

STATOR PERFORMAINCE

v

1

MASA SMALL AXIAL COMFRESSOR VEST 5 DECEHBER,

V3
(M/SEC)

269,10
253436
256, 84
26h.91
266486
289,48
J02.24

Vi
(M/SEC)

209,610
212.02
210,26
209,94
203.86
206.58
209,58

DELTA
BETA
(BEG}

b, 55
45,50
459
43,17
h5.43
48.13
4B.29

8137
+ 7996

1974 (COHBINED TEMP.}

NASA SHMALL AX{AL COMPRESSOR (METRIC UNITS})

94 PEPCENT DESIGN SPEEZD - SCAN NO

INLET VELQCITY DIASRAM DATA
CALCULATED AERODYMAMIGC DLOCKAGE =

vu3
{4/SEC)

146,82
152.061
155413
157,97
167.25
195,19
208.83

M3

+ 696
«709
723
o752
« 760

+829

871

FXIT VELOGCITY DIAGRAM DATA
CALCULATED AERODYNAMIC BLOCKAGE =

vu4
(M/SEC)

=-30.76
-31.18
-27.19
-24,.,01
~23.51
=20.+62
'16-?7

INCIDENCE ANGLE

HEAN SUCT SUR
{DEG) (DEG)
w200 -4.126
8706 ~2.491
«B617 ’2.?2“
-1,008 ~4ef22
-«408 ~3+399
«26%5 -2.668
-.928 =4.370
(POLYTROPIC)

{ADTABATIC)

0
FACTOR

172
4182
+4136
01155
24370
u7e3
+4B51

MYy

577
«584
582
«584
1567
573
<382

STATOR PERFORMANGE DATA

Q

MEGA
BAR

«0754
«0686
«0B618
«0817
«0738
«1342
«1249

3

« 9130
VN3
(H/SEC)

201.22
202424
204470
212.66
207.95
213.77
218.50

+ 9641
VMG
(H/SEQ)

207433
2d3.71 -
200.49
208.56
202.50
205.54
208,91

LASS QEVIATID
PARAMETER ANGLE

(DEG)
«0263 12.489
0236 8.242
«0202 6.188
20243 5,666
G210 44926
+ 0353 Se8040

« 0315 14,407

MOMENTUM AVG. STAGE PRESS RATIO

HASS AVERAGE

vZ3
{H7SEC)

193.82
201,91
204470
212.50
207,19
210,90
212446

VZ4
(H/3EC)

205,685
209,36
208.49
208,01
201,76
202,78
263.13

N STAGE
PRESS
RATIO

1.648
1.664
1.680
1.696
1.684
1.696
1.696

STAGE
TEMP
RATID

1.2148
1.2148
1.2037
1,1928
1.,1881
1.1977
1.4977

TEMPERATURE RISE

u3

(H/SEC)

(

P

426,23
408.12
300470
353.89
326420
293.68
arh .42

Ui
H/SEC}

421.15
407.06
363,36
360.03
335.07
308.23
292.42

STATOR
GLYTROPIC
EFF

o742
«8099
«8454
+ 8205
8556
27815
.8118

1.6823
t.2000



MASA SMALL AXTAL COMPRESSOR TFST 5 DECZMBER, 1974 (COMBTHEND TEMP.)

ROTOR PERFORMANCE HNASA SHALL AXIAL COMPRESSOR (ENGLISH UNITS}

94 PERCENT OESIGM SPEZD -~ SGAN NO b
3.1665 LOM/SED EQUIVALENT SPEED
86, 4544 EAUIVALENT FLOW / INLET ANN AREA

EQUIVALENY WEIGHT FLOW
PERCENT DESIGN EQUIVALENT FLOW

723064110 RePoHe
3449731 LBM/SEC-SC FT

n o
n

INLET VELOCITY DIAGRAH DATA
CALCULATFD AERODYNAMIC BLOGCKAGE = 1.0809

PERGENT SPaN BETA*1 v¥s Vurl Mel BETAL Vi Vui ML VM1 vZi U1
FROM TIP
(Ls Es) (0EGY (FT/SEQ) (FT/SEC) {DEG) (FT/SEC) (FT/SEC}) (FT/SEC) (FT/SESJ) (FT/SEC)
0,08 72,38 1563.59 1490.21 1eh27 U.00 473438 0.00 432 473.38 458,13 1490.21
10.20 71,06 1496.08 1415.08 1.367 D08 485.50 6.00 ahlly 485,50 469.61 14154038
27.03 67,80 1394,.63 1291.21 1,278 G.00 527,05 2.00 «483 527 .05 517,36 1291.21
L3.47 65,25 1288,59 1171.21 1.183 8,00 539,52 0.00 + 495 539.52 537,79 11760.24
61.52 63,22 1161.93 1037, 31 t.065 6.030 523.52 0.90 « 480 523.52 523434 1837.31
B& 42 60.50 994.09 868.569 912 .00 491.48 0,09 449 491.48 4BL.BB 868469
100,00 57+93 389,77 754400 812 0.08 47242 0.00 434 472,42 456436 T54.00

EXIT VELOCITY OIAGRAM JATA
CALCULATED AERODYNAMIC OLOCKAGE = .9484

PERCENT SPAN BETA¥2 y*z vux2z M2 BETAZ vz vuz M2 VM2 viz uz
FROM TIP

{T. Eo) (DEG) {FT/SEC) (FY/SECGH (BEGH (FY/SEC) {FT/SEC) (FT/SEC) {FT/SEC) (FT/SECH
0,00 6l.64 1071,27 342466 837 %#3.95 706,89 480,58 « 392 500495 492,56 1433.24
11.35 56,90 1000.,1% 856444 «839 44,82 728.22 513,32 «611 516454 505.25 1369.76
30.69 54,93 488,45 727 .13 LT b6, 31 733,11 536447 «B23 514,52 507.34 1261.59
48.84 L8.30 831.61 62094 709 L .26 T72.43 539.40 +659 563.19 553.16 1160.04
66.86 641.95% rZ8,17 486.75 « 624 L6.59 788.10 572,52 «B75 541,58 539.99 1059.27
B7.79 25.27 631,04 269,34 «5hS 49,70 882,28 672.886 «76% 570.68 561430 942.20

100.440 14,60 590,36 148.84 o512 51476 923.067 725,05 «801% 571,29 551.87 873.89

ROTOR PERFOPHANGE DATA

PERCENT SPAM FROM TIP MASS OELTA INCIDENGCE ANGLE 0 OHEGAY¥ 1.0S3 DEVIATION ROTCR ROTOR ROTOR
LEADING TRATLING FL.OW BETA¥ HZAN SUCT SUR FACTOR BAR PARAMEVER AHGLE PRESS ADIABAFIC POLYTROPIC
EDGE EDGE (PCTI (DEG) (DEG) (DEG) {DEG) RATIO EFF EFF
b.01 0.0P 0.02 10.74 84540 8,072 4344 «2673 20375 Habkh 1.723 o THES » 7636
10.20 11,35 12.62 12.16 3,276 7.935 4561 «2187 0510 3,913 1e723 W7Th52 7638
27.03 30.69 43.08 12.87 8,994 64831 + 4505 «1920 » 0367 4.828 1.738 + 7904 « 8057
4347 08,84 52.15 16495 B.039 5.7l hB14 +1197 «0242 G Lhb 1.764 BTT4 8868
61.52 66,86 TO0.71 21.27 8,880 5,037 5075 21293 «8263 10,678 1743 0860 « 8927
B4, L2 87.79 89,84 35.23 9,142 het23 «B241 1522 w322 15.611 1.799 + 8978 « 9057
168.00 100.30 109.00 43,33 9,178 3.104 + 5066 « 1853 + 0381 21.655 1.798 »8875 «+ 9456
HOHENTUHM AVERAGE ROTOR EFFICIENCY = +«B4i1l (POLYTROPIC) HOHMENTUM AVG. ROTOR PRESS RATIO = t.7482
MONFHTUM AVERAGE ROTOR EFFICIENCY = « 8281 (ADIABATIC) MASS AVERAGE TEMPERATYURE RISE = 1.2085

w



0T

NASA SHALL AXIAL COMPRESSOR TLSY 5 BECEMBER, 1374 (COMBINED TEHP.)

ROTOR PERFOIMANCF NASA SMALL AXIA. COMPRESSOR {METRIC UNITS)

9% PLPGENT DESIGM SPEED - SCAN NO L
1.4363 KG/SEC EQUIVALENT SPEED
864544 EQUIVALENT FLOW 7/ INLET ANN AREA

EQUIVALENT WFIGHT FLOW

723064110 R.PoH.
PERCENT DESIGN EQUIVALENT FLOW

170.753% KG/SECG-5Q M

INLET VELOCITY DIAGRAM DATA
CALCULATED AERODYNAMIC BLOCKAGE = 1.0009

PERCEMT SPAN BETA¥L veq Yury MYy BETAL Vi vui Hi VMl vzt Ut
FROM TIP

(t. E4) INFG) {4/ SEQ) (M/7SEC) (DEG) (M/5SEC) (M/SEC) (M/SEG} (H/SEC) {M/SEC}

0.00 72.38 476458 WS4h,22 1.427 Us00 144,29 G.80 432 154,29 139.6% k54,22
10.20 71.06 456.C0 431,32 1.367 0,00 14798 0.00 ctibhy 147,98 143.10 k3i1.32
27,03 E7.80 425,08 393.56 1.278 g.00 160.64 .00 Hh83 160464 157.65% 393456
b3 47 65,25 392.70 356468 1.183 0.00 164.45 0,00 « 495 164 .45 163,92 356.68
61.52 63,22 354416 316.17 1.065 0.00 159,57 .00 + 480 159,57 159.51 316.17
Blh,bu2 60.50 3n.22 264.78 912 0.00 149.80 0.08 <449 149.80 147.79 26h.78
100.06G 57.93 271.20 229.82 812 .00 143,99 g.00 431 143499 139.18 229,82

EXIT VELOCITY DIASRAW JATA
CALCULATFD AERCDYHAMIC BLOCKAGE = .94B4

PERCENT SPAN RETA*Z vz viez w2 BETA2 Va2 vuz nz vz vzz Uz
FROH TIP
(Te L4} (0EG) {M/SECY (H7/SEC) (DEG) (H/75EC) (M/SECY (M7 SEC) (M/SEC) (H/SEC)
g.00 BL.64 326.52 287,32 «897 43,95 215. 46 149,53 «592 155413 150413 436.85
11,35 58.90 304,45 261404 +839 L, B2 221,96 156,46 611 15704 154460 B17.50
30.69 54,93 2706483 221.63 +TH9 hee 31 225.28 162,91 +623 155.61 154464 384,53
LY. 04 5,30 253,47 189.26 « 709 bty 26 235 bt 164,32 +659 168,61 168.60 353.58
66,86 41,95 221,95 145436 +624 46459 240421 174,51 «B75 165.07 164,53 322.87
87.79 2527 192,34 82.09 +545 49,70 268,92 205.09 « 761 173.94 171,08 287418
1Ga,09 14.60 179.9% 45,37 W 512 51.76 281435 220.99 «801 174.13 l68.21 266436

RGTOR PERFORMANCE DATA

PERCENT SPAN FROM TIP HASS DELTA INCIDENCE ANGLE 0 DMEGA¥* L.OSS DEVIATION ROTOR ROTOR ROTOR
LEADING TRATILIMG FLOMW AETA* MEAN sucT sUR FACTOR 8AR PARAMETER ANGLE PRESS ADIABAFIGC POLYTROPIC
EDGE EOGE (PCT) (DEG) (DEG) {DEG) (DEG) RATIO EFF EFF
0.0% 0.8 0.00 10.74 8540 B.072 G340 «2073 « 0375 L4y Bhl 1.723 ALY « 7636
10.20 11,35 12.82 12.16 9,276 7,935 s4561 « 2187 0410 3.913 1.723 o T452 « 7638
27.03 30.69 33,00 12,87 8,994 6.831 4305 «1920 0367 4.028 1,738 + 7901 «8057
L3347 LA.AL 5215 16,95 8.639 SeThi WLB1LY +1197 «0212 64146 1,764 «B7TH «8868
61.52 6B.A6 TO.7L 21.27 8.886 5.037 «5075 #1293 + 1263 10.870 1,743 « 8840 « 8927
A 2 37.79 9. 34 35.23 9,142 he123 «52041 1522 0322 15,411 1.799 + 8970 «3057
100.00 10¢,00 190.02 +3.33 9.178 3104 5066 +1853 + 0331 21.655 1.798 + 8975 +9056
HOMENTUM AVERAGE ROTOR EFFICISNCY = «A41iL  (POLYTRPOPIC) MOMENTUM AVG. ROTOR PRESS RATIO = L.7u82
HOMENTUM AVERAGE ROTOR EFFICTITZHEY = « 5281 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 1.2085



PERCENT SPAN

FROHM TIP
(L. Eo}

B.09
10,92
29.51%
47449
65.83
87,36

106.080

PERCENY SPAN

FPOM TIP
(T, E})

B+00
10.9%
29.58
47.566
66434
8T.79

100.00

PERCENT SPAN FROM TIP
TRATLING

LEABING
EDGE

0,40
10,92
29.58
47.49
65,83
87.36

ioo, 00

HOHFNTUM AVERAGE STAGE EFFIGTIENCY
MOHENTUM AVERAGE STAGE EFFICTENCY

€06E

0.60
10.99
29.58
47 .66
66. 304
87,79

100,00

RETA 3
tneEG)

8.0
40.33
50.69
39,03
41.17
bhe 57
45,93

BETA &
{0FG)

~B.62
=5, Bl
=-7.59
“6.83
~He 39
~5.81
-h,59

HASS
FLOW
(PCT

0.0C
12,62
33.08
52413
m.71
89,85
100,00

NASA SHALL AXTIAL CONFRFSSOR 1EST 5 DECIMBER,

1974 (COMBINLCD TEHMP,.)

NASA SHALL AXIAL COMPRESSOR (EHGLISH UNITS)

94 PERGCENT DESIGH SPEED - SCAN NO

INLET VILOCITY OIAGRAM DATA
CALCULATED AERODYHMAMIL BLOCKAGE =

n3

1682
«688
77
»738
«TH5
« 816
+858

EXTIT VELOCITY DIAGRAM DATA
CALCULATED AERODYMAMIC DLOCKAGE =

STATOR PLRFURMANCE
V3 yu3
(FT/SEC) (FT/SEC)
806.210 505415
811.90 525.41
829,69 B4y« 94
as7,20 539.81
862,32 567467
938,58 658,66
qaﬂ.?ﬂ 703060
V4 # VUL
{FT/SEC) {(FT/SEC)
657.67 ~38,57
652,98 -98.,04
646,09 -85.31
6#9.7“ -77.87
626,61 =7T5.17
629,97 =63¢74
638,00 ~51.,086
DELTA INGINENCE ANGLE
JETA MEAN SUGT SUR
(DEG} (DEG) {DEG)
GT b2 24480 ~1le842
48,96 hoi150 .800
ha.2a 44125 « 8400
45,91 1,372 “1l.b44
48,06 1.824 ~1.073
5“03& Z.JEB ‘153?
50.42 1.20% ~2. 250
= «8098 (POLYTROFIC)
= «7949 {ADIARATIC)

D
FACTOR

4559
45625
4677
+ 4299
+4B25
25246
«5336

e

«548
Sy
+« 540
547
528
+529
+536

STATOR PERFORMANCE OATA

OMEGA

BAR

0615
«B5u1
+0605
«0673
+0546
+1250
21160

I

«9333
VM3
(FT/SEG)

628,32
618,97
629410
665.87
649,11
6b8.66
683,56

9794
V4
(FT/3ECY

650 .24
645,49
64044
645,06
622,08
626473
635,95

LOSS DEVIATION
PARAMETER ANGLE

{DEG)
«0219 12.309
01939 8.036
«0197 6.002
«5205 5.361
«0156 4,657
« 0329 5.769
0292 14,886

MOMENTUM AVG.

VZ3
(FT/SEC)

621442
617 .94
629,69
665.38
646473
659,68
664 .62

VZh
{FT/SEC)

64310
64h .2
640443
blhl 5B
619,84
618,32
618.38

STAGE
PRESS
RATIO

1.684
1.696
i.708
1.728
1714
1.719
1.719

STAGE PRESS RATIO

STAGE
TEHRP
RATIO

1.2253
1.2253
1.2160
1.2004
1.1943
1.2031
1.,2030

HASS AVERAGE TEMPERATURE RISE

u3
(FT/SEG)

1391.91
1338.24
12h6.50
1168,51
1068.33

962,52

900.39

(V28
(FY/SEC)

1381.81
1335.39
1256,89
1183.52
110L,63
1011.01

959,44

STATOR
POLYTROPIC
EFF

«B8052
.8622
87148
«8697
90510
«8168
«8513

1.7122
1.2€85



2T

PERGENT SPAN

FROM TTP
(Le Eot

_ 0.0
10,92
29,58
47449
65483
A7.36

100,00

PERCFNT SPAN

FROM TIP
(Te Es?

0.00
10.99
29,58
47466
66,34
87.79

160.671

PERCFNT SPAM FROM TIP
TRAILING

LEADING
ENGE

0.00
10.82
29,548
07 .49
65.83
B7.36

100,00

HOMENTUM AVEPAGE STAGE LFFICITNCY
HOMENTUM AVERAGE STAGE SFFICIENCY

EDGE

G.30
16,99
29.58
47.56
66434
B7.79

100,00

BETA 3
{OFG)

39,80
40,33
40489
33.03
414,17
Gl 57
45,83

BETA L
(DEG)

-B.62
-B. 6!‘
=-7.59
~h, A8
~b.%9
"'3. 81
-4,%9

YASS
FLOHW
(PCT)

.80
12.62
33.48
52415
T8.71
39.84

130400

NASA SHALL AXTIAL COMFRESSOR TLST 3

STATOR

n o

V3
{M/SEC)

245473
2HT o 17
252.89
261.27
262483
266.08
299,08

Vi
(M/SEC)

200446
199.00
196,93
198.04
190,99
192,01
194,46

DELTA
RETA
(BEG)

LTeh2
45.96
438,238
45,91
LB.06
50,38
H0. 42

«3098
« 7349

PCRFORMANCE

DECEMUER,

1974 (COMODINE

0 TEHP}

NASA SHALL AXIAL CONPRESSOR (METRIG UNITS)

94 PERGENT RESIGN SPEZID - SCAH NO

INLET VFLOGITY DIAGRAM DATA
CALCULATED AERODYMAMIC BLOGKAGE =

vu3
{H/SECY

153.97
160.14
164,88
164454
173.03
200.76
2ih, 48

H3

602
+688
707
« 738
«7H5
+0816
«858

EXIT VELOCITY DIAGRAM QATA
CALCULATED AERODYMAMIC BLOCKAGE =

vu4
(H/SEG)

30404
~29.84
-26200
-23' T“
~22.91
-19.43
~15.56

Hb

« 5438
-1
1Y
547
«528
« 529
+«536

STATOR PERFORMANGCE DATA

INCIDENCE AMNGLE

MEAN SUCT SUR
(DEG) {DEG)
2,480 B P11 Y-
helb0 «800
he125 « 800
1.3?2 -1 053'{
i1.824 -1.078
2.388 -4537
1.201 =Z2240
(POLYTROPIC)
LANTIABATIC)

D
FACTOR

4559
4625
P4BTT
+4599
+4825
«5246
+ 5336

O

HEGA
BAR

+0615
02581
«0605
0673
0546
«1250
+11610

A

+9333
VK3
{M/SEC)

19t.51
188,66
191.75
202.96
197.85
203.681
208.33

9794
VHL
(H/SEC)

198.,19
196.7%
195.28
196.61
189.561
191.043
193.84

LOSS
PARAMETER

«0219
+0199
« 0197
0205
« 0156
+0329
0292

DEVIATION
ANGLE
(DEG)}

12.309
8.9036
6.002
5.361
4657
5.769

14,086

MOMENTUM AVG,
HASS AVERAGE TEMPERATURE RISE

VZ3
(H/SECD

189,41
188.35
191,75
202.681
197.12
2B1.07
202.58

VZ4
M/ SEC)

196.02
196,42
195.20
196447
138.92
138446
188.48

STAGE
PRESS
RAT10

1.694
1,696
1.708
1.728
1.714
1,719
1,719

STAGE PRESS RATID

STAGE
TEMP
RATID

1.2253
12253
1,2160
142664
1.1943
1,203
1.2030

{

{

u3
H/7SEC)

424,425
407,89
379.93
353.11
325.63
293.38
27444

L
H/SEG)

421.18
407.03
383.10
359.82
335.78
308.16
292 hths

STATOR

POLYTROPIC

EFF

«8452
8622
«+8718
+ 0697
9050
«81638
+BLA3

1.7122
1,2085



EQUIVALENY NEIGHT FLOW

MASA SHALL AXTAL COMPRISSOR TEST 5

NECEMUER

1974

(COM3INED TENPL)

PERCENT DESIGN FAUIVALENT FLOW

a n

PERCENT SPAN BETA¥1 RS}
FRPOH TIP
(Le Ea) (D=G) {(FT/SEC)
0,080 72.83 1560.67
10,31 71.52 $ 491.49
27.386 &R, 29 1348.86
43.73 65.79 1281.67
61,69 63480 1155, 48
Bha52 61412 991,83
100,00 58.62 BB3.75
PERCENT SPAN RETA*2 yez
FROM TIP
(T, Eo (DEG) (FY/SEC)
2.00 60,70 1056, 14
11.32 59.16 971.3%
3t.22 5heB7 8604
L9.45 48.50 805.56
67.61 41.79 TU6a 4
88421 2l4 21 630437
186.00 13,83 B32,73
PERCFNT SPAN FROHM TIP HMASS
LEADING TRATILING FLOW
EOGE FNGE (PCTY
0.00 0.00 U.0C
10.39 11,32 12.982
27.36 31,22 Z3.41
L3.73 59,46 52,34
61.69 674l ?ﬂaBZ
84,52 88.21 89,47
100,090 100,00 1068.00

HOHENTUM AVERAGE ROTOR EFFICIENCY
HONENTUM AVERAGE ROTOR EFFIGITMCY

1=
w

ROTOR PERFORMANGCE MASA SMALL AXIA. COHMPRESSOR (ENGLISH UNITS)
94 PEPCENT D{SIGH SPEED -~ SCAN HO 5
3.1032 LAM/SEC EQUIVALENY SPEED = T23484479 RePoMa
Bha7270 EQUIVALENT FLOW 7/ INLET ANN AREA = 342742 LOM/SEC-SQ FT
THLET VELOCITY DIAGRAI DATA
CALCULATED AERODYMAHISZ BLOCKAGE = 1.0047
vu*i ¥t BETAL Vi Vui i VML vy 153
(FT/SEC) (DEG) (FT/75EC) (FT/SEC) (FT/SEC) (FT/SEC) LFT/SEG)
1491.09 1.423 0.00 450.81 9,08 420 460.81 445,97 1491.09
1u14,57 t.361 G.00 L72.79 d.380 «G31 L72.79 457.32 1414457
1289.57 1.271 0.30 513. 46 0.00 470 513.46 504.03 1289,57
1168.94 1,175 0,06 525.60 g.00 JH82 525.60 523.91 1166.,9%
1938467 1.058 0.40 510.18 0.00 Y 510.18 510.00 1036,.,67
868,49 «906 6,00 479.01 0.00 « 437 479.01 LT72.58 868,49
TGh, bty 2806 G6.00 L60.24 0.60 420 460,24 Ght. 60 T84ty
EXIT VELOGITY DIAGRAM DATA
CALCULATED AERODYNAMIC BLOCKAGE = 49453
vy+2 H¥2 BETAZ Ve vuz2 M2 VHEZ vZz uz
{FT/5EC) {DEG) {FT/SEC} {FT/SEC) (FT/SEC) (FT/SEQ) (FT/SEC}
921,01 882 hh,79 728,29 513.06 112 516,89 508.25 143408
833,94 .812 47.15 732.20 536.77 «B12 498,00 487411 1370.75
T03.37 «723 48433 Thie 33 555,96 4626 494491 491.82 1259.33
604,22 +685 46,07 767.90 553,01 +653 532.77 532.74 1157.24
470474 +604 48.400 787,13 584.96 #6733 526.69 525414 1055.7¢
258450 - 49,86 891. 86 68t.83 770 574,92 565,47 940,37
1174 514 51.85 931.68 732.66 808 575.53 555,58 874,40
ROTOR PERFORMANCE DATA
DELTA INCIDENGF ANGLE 0 OMEGA® LOSS DEVIATION ROTOR ROTOR ROTOR
AETAT HEAN SUCT SUR FACTOR BAR PARAHETER ANGLE PRESS ADIABATIC POLYTROPIC
{DEG) (DEG) {DEG) (DEG) RATIO EFF EFF
12,13 f.9910 6.522 T1Y:14 «2062 <0384 3.707 1.777 7562 +T7840
12.36 9.770 Baliti7 4794 «2337 0030 ha158 1.755 o 73580 + 7578
13. 42 9.541 7.358 5134 2024 .0387 4,965 1.767 « 7861 «8025
17.19 G.2t6 65.303 5018 1293 0260 647310 1.779 24705 3806
22.01 9.480 5.625 +5258 «1316 0268 11.289 1.760 8844 .8932
36.94 9,774 4,752 + 5234 1247 0266 14.956 1.832 9188 «9246
hka78 9,863 3.789 «2023 1514 + 0313 20.886 1.832 «9179 « 9246
® +8425 (POLYTROPIC) HOHENTUM AVG. ROTOR PRESS RATIO = 1,7761
= « 08293 (ADIABATICY MASS AVERAGE TEMPERATURE RISE ® i.2147


http:11191.49

T

T NASA SMALL AXIAL COMPRESSOR TEST 5 DECZMBER, 1974 (COMAINED TEHMP.)

ROTOR PERFORMANCE NASA SMALL AXIAL COWPRLSSOR (METRIC UNITS)

94 PEPCENT NESIGMN SPEFD - SCAN NO 5
1.4076 KG/SEC EQUIVALENT SPEED
&4a7270 EQUIVALENT FLOW / INLET ANN AREA

EQUIVALENT WFIGHT FLOH

723484479 ReP.H,
PERCENT DESIGN FOUIVALENTY FLOW

167.3415 KG/SEC-SQ M

n i
[ 311

INLTT VELOCITY DIAGRAM DATA
CALCULATED AEROODYHAMIG BLOCKAGE = 1,0047

PERCONT SPAN BETA*) Vel Yy*i ey BETAL vi vul Ml Vil Vi1 Ui
FROM TIP
(Le Ed) (DZ6G) (M/SEC) {H/7SEC}) {DEG) (H/SEC) (H/SEC) (M/SEC) (H/SEC) (H/SEC)
0.6% 72.83 475,69 h54 .48 1.423 .00 140446 2,00 «420 14Gubb 135,93 LS54 ..040
10,39 Ti.52 450,64 431.16 1.361 .00 1hhall g.00 431 144,41 139.39 431.16
27+ 36 68.29 423.07 393,06 1.27% 2. 00 156.50 Ge00 «470 156.58 153,63 393,06
43.73 65,79 398,65 356.29 1.175 0.00 160.20 0.00 «ho2 160.20 159.63 356429
61.F9 63.80 352.17 315,98 1.058 g.00 155.50 0,00 467 155.50 155445 315.98
BL.52 61,12 302.31 2bh .72 «916 0.00 143,00 0.00 w037 146.00 144,84 2Bh4.72
110.60 58.62 269,37 229,95 «806 2.00 140,28 0.08 «H20 140.28 135.5¢8 229.95

EXIT VELOCITY DIAGRAM DATA
CALCULATED AERODYNAMIC BLOCKAGE = ,9453

PERCENT SPAN arrave y*z vus=2 H*z BETAZ V2 vuz M2 VH2 viz uz
FROM TIP x

(T.e Es) (DEG}) {7/ SED (H/SEC) [DEG) (H/SECY (M/SEG) (M/SEC) (M/SEC) (M/SED)

n.00 6G.70 21,91 280,72 +RB2 b4,79 22Ll.+98 156,38 +608 157.55 152.48 H37.18
11,32 59.16 296487 254,20 0812 47415 223418 163,61 612 151.79 1428.47 41.7.80
31.22 T4,87 262,14 214,39 « 723 48433 226487 169,46 + 626 150.8% 149,91 383.04
49,46 4B.60 245453 186,17 635 ho 07 234,05 168.56 «553 162.39 162,38 352.73
67.61 h1.79 215,31 143+ 48 604 48,00 233,92 178,30 «673 160.53 160.06 321.78
88.21 ghe21 192,14 ra.80 « ShY 49,86 27184 207.82 « 770 175.23 172435 286.62
100.80 13.83 150.66 43,20 514 f1.05 283,98 223.32 «BLEG 175.42 169.46 266,52

ROTOR PERFORMANCE DATA

PERCENT SPAN FROM TIP HASS DELTA INGCIOENGCE ANGLE 2 OHEGA¥ LOSS DEVIATION ROTOR ROTOR ROTOR
LEADING TRAILING FLOW RETA® MEAH SUCT SUR FAGTOR BAR PARANETER ANGLE PRESS AODIABATIC POLYTROPIC
EDGF EOGF (PCT) (DEGY (DEG) (DEG) (OCG? RATIO EFF EFF
8.00 t.u0 (LR T 12.13 8,990 d.522 i85 «2062 «038h 3.707 1,777 + 7562 #7750
10.%9 11.32 12.82 iZz.36 9,770 §ahl? B 794 2337 04734 4.158 1,755 27380 7578
27.36 31.22 33.41 13.42 94541 7.358 +5134 «2024 +0387 4,965 1.767 « 7801 «8025
43.73 42,46 52438 17.19 3.216 6.303 .3018 «1293 +«0260 6.730 1,779 +8705 8806
61,69 67.61 70.82 22. 01 9483 5+625 «53258 «1316 G268 11.289 1.760 «BBLY « 8932
84,52 R.21 89,57 36.91 A.77H 4752 +5234 1247 {1766 14,956 1.832 «9180 19246
100.00 100.90 100.30 4478 9.863 3.789 «2023 -3 «0313 20,886 1.832 22179 + 9240
HOMENTUN AVFRAGE ROTOR EFFICIFNCY = +8425 [POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIOD = 1.7761
HOMENTUM AVERAGL ROTOR EFFICIENCY = + 8293  (ADIABATIC) MASS AVLRAGE TEMPERATURE RISE = 1.2147



om

PERCFNT SP
FROM TIP
e £4)

0.00
1i1.02
33.24
LA.17
6b.58
B7.82

161.09

iﬁﬁﬁﬁglﬁi@l: PAGE IS

POOR QuALITY

AN

PERCEHNT SPAN

FROM TIP
(T, £))

0,08
10.99
29.58
L7 .63%
B66.29
87.740

100,00

PERCFNT SPAN FROM TIP
TRAILING

LEADING
ENGE

.00
i1.02
30.21
hB.17
66,58
87.82

1od.30

HOMENTUM AVERAGL STAGE CFFICIEHCY
HOMENTUM AUERAGE STAGE EFFICIENCY

(™
in

EDNGE

0.20
ig,99
29.58
47.63
66.29
ar.70

100,00

NETA 3
(DEGY

Q.58
L3.18
h3.12
41,08
42.92
45,33
46,56

BETA &4
{NFG)

~49,36
-9, 37
=8, LA
~7.508
-7.62
“BH, B4
'5.51,

HASS
FLOH
(PCT)

G.00
1z.a2
33441
52,78
Th.82
89.87

13G40u

NASA SHALL AXTIAL COMPPESSOR TEST 5 BECZIMYERS

STATOR PLRFORMANCE

&

vi
{(FY/SEC)

812,17
Ag3.29
823,23
B42.59
851,32
938435
979.62

Vi
(FT/SEE}

648.08
638,36
624476
He2.99
602.30
605.66
614,73

DELTA
DETA
4 DEG)

49,94
52.55
51,61
48,76
50.54
51.97
52,07

8088
+ 7935

NASA SHALL AXEAL COMPRESSOR

94 PEFRCENT DESIGN SPEZD - SCAN NO

INLEY VELOCITY DIAGRAM DATA
CALCULATED ASROUNDYNAMIC BLOCKAGE =

vu3
(FT/SEC)

528,30
549.69
562.74%
§53.70
579.69
667,31
711,33

M3

« B85
+ 676
«B638
« 723
o733
+815
+85b

EXIT VELOGIYY DIAGRAM DA1A
CALCULATED AERODYHAHIC BLOCKAGE =

vuy
{FT/SEC)

~105.40
-103.97
~32416
-83,27
-79,%2
~7T0.02
-59,01

INCIDENGE ANGLE

HMEAN SUCT SUR
(DEG) (DEG)
ha259 «337
7.012 3,653
64526 3.220
3.364% +368
3,476 «594
3.046 s 142
14932 ~1.510
(POLYTROPIC)
tADIABATIC)

n
FAGTOR

« 4851
WE78
5002
« 40886
+5094
«5541
» 5605

M

«537
«529
¢ 519
«522
+«506
«207
«515

STATOR PERFOPMANGE DATA

]

MEGA
BAR

«fige2
«0575
«A7a7
0614
0481
1448
1307

1974 {(COMITNED TEMP.)

(ENGLISH UNITS)
5

9370
VH3
{(FT/SEC)

616,86
585,75
600,66
635.11
623.46
659.70
673.55

9776
VMG
(FT/3EC)

639,48
629483
617.93
BL7.40
596,98
601.€0
h11.85

LO0SS DEVIATION
PARAMETER ANGLE

(OEG)
o342 11.569
8197 7,300
+ 0230 5.106
0187 4,565
0137 3.923
+ 388 L4937
+3339 13.089

HOMENTUM AVG,

Vi3
(FT/SEC)

610.09
584.78
6500.85
634.65
621.18
650084
654494

Vi
(FT/SEC)

632443
624.79
617 .92
616,95
594479
593.52
595,04

STAGE
PRLSS
RATIO

1,731
1,728
1,732
1.747
1,735
1.739
1,738

STAGE PRESS RATIO

STAGE
TEHMP
RATID

1.2357
1.2357
L.2243
1.2050
1.1978
1.,2054%
1.2052

MASS AVERAGL TEMPERATURE RISE

u3
{(FT/SEC)

1392.72
1338.52
1244415
1155.848
i065.29

960.83

900.91

s
(FY/SEC)

1382.62
1336.19
1257.+61
1181.35
1102447
1811.98

960.01

STATOR
POLYTROPIC
EFF

7762
+8683
+ 8598
+8876
+92006
« 7987
8234

1.,7359
12147



9T

NASA SMALL AXIAL COMPRCLSOR TEST 3 DICEMHER, 1974 (GUOMBINED TCHP.)

STATOP PERFORMANGE HNASA SHMHALL AXIAL GOMPRESSOR (METRIC UNITS)
94 PERCENT DBESIGN SPESD - SCAN NO 5

INLET VELOGITY DIAGRAM DATA
CALCULATED AERODYNAMIC BLOCKAGE = 9370

PERCENT SPAN BETA 3 V3 vu3 M3 VH3 VZ3 u3
FROHM TIP
L. £, (DFGY (H/SEC) (H/SECY (M/5ECH (H/SEC) {M/SEC)
G.l:0 40.58 24hT 455 161.03 085 igd.02 185%.96 424450
11.02 43.18 2h4h, A4 167,55 570 178,54 i73.24 kD7.98
30.21 b3, 12 250,92 171.52 «0598 183.14 183,14 379.22
48.17 41.98 256.82 168.77 «723 193.58 193. 4k 352.29
66.58 42,92 259,438 176469 o733 190.03 189,34 324,70
B7.82 45,133 286,01 203440 + 815 201,08 195.38 282.86
i60.00 46456 298,59 2164681 856 205,30 199.63 274460

EXIT VELOCITY DIAGRAM DATA
CALCULATED AEROOYMAHIC BLOCKAGE = L9776

PERCENT SPAN BETA & Vi YUy MG VMG YZ4 Uh
FROM TIPR

(Te Fu) (DEG) {M/SEC} (M/SEC) (M/SEC} {M/SEE) (H/SEC)

g.00 ~93.36 197.54 -32413 537 194,91 192,76 G21.42
10.99 ) =9,37 N 1945457 ~31,69 + 529 191.97 191,65 407.27
29453 -8.4R8 190,43 -28,09 +519 1688..3% 108,34 383.32
47,63 =7T.58 189.89 ~25,38 «522 188.48 188405 360,07
66429 -7.62 133,58 ~244 36 506 181,96 181.29 . 336,03
87,70 =B Bk 134,61 ~21+34% 507 183.37 180.91 308.45
ioo.00 =5.51 187.39 -17.98 «+515 186.52 181,37 292.61

STATOR PERFORMANGE DATA

PEPCEMT SPAN FROM TIP HASS BELTA INCIDENGE ANGLE n OMEGA LO3S DEVIATION STAGE STAGE STATOR
LEADING TRAILING FLOW BETA HMEAN SUGT SUR FACTOR BAR PARAMETER ANGLE PRESS TENP POLYTROPIC
EOGF EDGE (PCTH {DEG) (DEG) (DEG} {(DEG) | RATIO RATID EFF
G.90 G.00 Ne0n 49,94 %259 0 337 + 4851 +0962 342 11.569 1.731 1.2357 7762
i1.02 10.99 12.82 52.55 7.012 3.658 +4878 «0575 « 0197 7.300 1.728 1.2357 +«8683
30.2% 29.58 33401 51.61 6.526 J.220 «5002 0707 0230 S5.106 1.732 1.2243 + 8598
Wg.17 L7.63 52.38 48.7H J+364 +368 +4885 «BLY w187 4565 1.747 1.2050 8876
66,54 66.29 Th.A2 50454 Jeli76 + 584 +5090 +0481 0137 J.923 1,735 1.1976 «9206
87.82 BY. 70 849,87 51.97 3.006 o142 +5501 «lukd +0380 4,937 1,739 1.2054 « 7987
igo.00 104.00 100.G0 52.07 1.93% -1.510 + 56065 21347 0339 13.089 1.738 1.2052 8234
MOMENTUN AVEPAGE STAGE EFFIGE{MCY = A046  {POLYTROPIO) MOHFNTUH AVGs STAGE PRESS RATLO = 1,7359
HOHENTUH AVERAGE STAGE EFFIGIENCY = + 7935  (ADIABATIOC) MASS AVERAGE TEMPERATURE RISE = 1.2147



EQUIVALENT HETIGHT FLOW

PERCEMNTY DESIGN EQUIVALENT FLOHW

PERCENT SPAN
FFrOM TIP
(Le Eo)

0,00
10.14
26. 97
3. 4d
6i,88
B4,5%

iog.00

PERCENT SPAN
FRON TIP
(T, E.)

0,00
11,31
30443
48.87
6744
88,44

100,00

PERCENT SPAN FROCH TIP
TRATLING

LEADING
EDGE

0,00
10.14
26497
4348
61.58
84,53

100,00

MOMEMTUMN AYERAGF WTAR EFFICIFNCY
MOHENTU# AVERAGE ROTOR EFFICIEMCGY

=
~3

BETA*L

(D6}

71.75
7.0
6704
Bhy b2
F2, 35
59,60
5705

RETA¥2

{126)

60434
57.19
53,94
L7.60
41434
2he 35
15.62

FOGE

0.30
14,31
30,43
48.87
67444
88,44

100,310

LA
(FT/SER)

1569,58
1503.62
1640322
1297,66
1170,90
1006.53

RA8,74

y¥2

{FT/SEC)

1132,87
1071,.42
J61.00
886,03
176 ub
MS.45
677.56

HASS
FLOW
(PCT)

0.0%
12455
33.01
52415
70472
9,89

109400

"nn

NASA SHALL AXTAL COMPRESSOR TFST 5

POTOR PERFORMANCE

J.2018
89,0580

¥y
tFT/5CC)

1490, 63
1415.97
1292,05
1179442
1037,18
868,15
754,24

Vu«2
(FT/SEC)

9BH. 48
900,46
776,50
654,28
512,82
294,97
182.45

OELTA
BETA*
(DEG})

110‘#1
13,22
13,110
16.82
21.01
35,25
14043

+ 85639
. 8532

nn

a4  PCRGENT DESIGH SPEZID - SCAH NO
LBH/SEC

NASA SHALL AXIAL

DFCEIMBER

COMPRESSOR

b

EQUIVALENY SPLED

EQUIVALENY FLOW 7/ INLET ANN AREA

INLET VELOCITY DIAGRAM DATA
CALCULATED AERODYNAMIC BLOCKAGE = ,94964

M¥1 HETAL
{(DEGY

1434 i.00
1.375 0.048
1,239 G.00
1.193 t,00
1,875 0.08
921 2,09
821 .00

Vi
(FT/SEL)

491.561
504,08
547.39
560439
543,39
509,33
488,83

Vui
{FT/s5CC)

.08
84060
0.00
0.00
B.00
0.04
D08

EXIT VELOGITY OIAGRAM DATA

CALGULATED AERODYNAMIC BLOCKAGE =

H¥2 BETA2

(0ZG)
+958 268.71
«908 36.498
«818 L0.70
«761 40.26
+ 669 42.99
623 Li.edh
0533 ‘}5,‘37

ROTOR PERFOPMANCE DATA

INGIRELNGCE ANMGLE
MEAN SUCT SUR

{DEG) (DEG)
7.91% 7446
8.604 Te260
8.227 6,068
7T.808 +909
8.021 had7D
B.255 34233
8,299 24225
(POLYTROFIE)
(ADTABAT IO

vz
{FY/SEC)

710,28
Thoe 94
Th5.07
782.91
797,03
912.19
950,90

]
FACTOR

«3872
4007
Teh3GT7
363
45628
4368
4067

vuz
(FT/SEC)

449.16
469.90
486,48
505.95
543,46
6h3, 486
691.68

OMEGA®*

8996

LOSS

H1

LY
«U4B1
503
«515
«499
o bBE
47

M2

+607
«633
+635
872
«B8T
2798
«B842

{ENGLISH UNITS)

1974 (COMBINED TENP.}

n

Vil

(FT/SEC}

{(F

#31,51
504.08
547439
560,39
543,39
509.33
438,83

vhz
T/SEC)

560.52
580462
565.64
53747
583.01
651,01
652,53

DEVIATION ROTOR

BAK PARAMETER

«1831
+1858
«1545
+ 0960
112
«06714
«0825

« G345
«365
0302
0187
0226
0143
» 0169

HOMENTUH AVG.

ANGLE
{DEG}

Je354
2.185
3,756
54454
104,708
15.488
22.673

PRESS
RATIO

1,665
1.675
1.688
1.726
i.706
1.811
1.811

72326.460

L
o

RI P. M.

36,0263 LDN/SEG-SQ FT

ROTOR PRESS RATIO

VZi ut
(FY/SE3) {FT/SEC)
L75.68 1490.63
487,58 1415.97
537.33 1292.05
558,58 1170.42
S43.20 1037.18
502443 8b8.15
472.22 754,21
vz uz
(FT/SEC) (FT/SEC)
S5hZau7 1433.64
567493 1370.36
562,12 1263.38
587443 1160,23
541.29 1056.28
641410 938,83
630,35 874413
ROTOR ROTOR
AQDIABATIC POLYTROPIC
EFF EFF
7584 7750
+TETS o 7T8G1
«8180 +8309
+ 84958 «9035
«B8953 «9029
+9528 + 9566
+9529 « 9566
= l.7822
= 1.1943

HASS AVERAGE TEMPERATURE RISE



81

NASA SHALL AXTIAL COMPRESSOR TFST 5 DECEMOER, 1974 (COMBINED TEWUP.)

RGTOR PERFORMANCE NASA SMALL AXIA. COMPRESSOR (METRIC UNITS)

94 PEPCENT DAESIGN SPEFD - SCAN NO 6
L.479% KG/SEC EQUIVALENT SPEED
89,3580 EQUIVALENT FLOW /7 INLET ANN AREA

EQUTVALENT UFIGHT FLOMW

72326. ‘lﬁu Ro PoHO
PERGENT DESIGM EQUIVALENT FLOW

175.8957 KG/SECG-5Q M

ot

mn

INLET VELOCITY DIAGRAM DATA
CALCULATED AERODYMAMIC BLOCKAGE = ,9964

PERCFNT SPAN BETA®L V¥L vurl ¥ BETAL Vi vuL M1 vl vZi Ut
FROM TIP

L. £,) {DEG) (H/SEC) {H/SEC) (DEG) (M/SEC) (M/SEC) (M/SEG) (H/SEC) {H/SED)

0,00 71.75 478441 454434 1434 .00 149,81 8.00 449 149,81 144,93 54,34
10e10 70.40 456.12 431.59 1.375 0.00 153. 64 0.00 «H61 153.64 148461 431.59
26,97 67.04 427.70 393,82 1.289 0. 00 166484 .00 +503 166+ 84 163.78 393.82
3. 48 Bl b2 395,573 356,74 1.193 .00 170,91 0,00 + 515 1745.81 170.26 356474
61.58 62.35 356,89 316413 1.075 0.560 165,62 .00 + 499 165,62 165.57 316.13
84,573 59,60 306.79 26k.61 «921 G.00 155,24 0.00 + 460 155.24 153.16 264461
l108.¢c0 57.05 273,95 229.88 .021 0.08 149,00 0.00 Y 149,00 143.93 229.588

EXIT VELOCITY OIAGRAM DATA
CALCULATED AERODYNAMIC BLOCKAGE = L8995

PERCENT SPAN BETA¥2 v¥2 viee M*2 BETAZ ve vuz M2 vz vzz uz

FROM TIP

(Te E4) {(07G) (M/SECY {M/SEC) (DEG} (H/SEG) {H/SEC) (H/SEGC) {H/SEC) (M/SEG)

0.00 60,34 345, %0 300.07 «958 38.71 210.93 136,90 +6B7 170.85 165.34 436,497

11.31 £7.19 32be57 2744 46 «908 38.98 22767 143,23 «633 176,97 173.11 417.69

30,43 53,94 292.91 2364810 +»818 40.70 227 i 148,20 «635 172441 171,33 385,08

48.87 47.+60 eTh. 04k 199,42 + 761 40.26 23B.63 154,21 «672 182414 162418 353.64

BT bk 41,34 236.67 155,38 «669 42.99 242.93 165,65 +B87 i77.70 177.18 321,96

B8, 44 24,35 2i8.07 83,91 623 44,65 279.26 196.25 «798 196.67 195,41 286.16

100,00 15,62 208452 55.61 533 L6.67 289.84 210.82 +832 198,89 192,13 266444

ROTOR PERFORMANGE DATA

PERCENT SPAN FROM TIP MASS DELTA INCIDEMCE ANGLE i OHEGAY LOSS DEVIATION ROTOR RO¥OR ROTOR
LEADING TRAILING FLow BETA* MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC
EOGE EDGE (PCT) (BEG) (DEG) (DEGT (DEG) RATIO EFF EFF
0.00 n.30 .00 11.41 7914 7ol 4o 23872 1831 0345 3+354 1.665 7584 + 7750
10414 11.31 12.55% 13.22 8604 7.266 w4007 «1858 + 0365 2+18% 1,675 « 7679 «7T8OL
26497 30,43 33.01 13.10 §.227 6.068 4307 1545 «0302 3.756 1.688 «B180D +8309
43.48 Lg.av 52.15 t6.82 7.808 4.909 4353 +085680 «0197 Sel5h 1.726 + 8958 « 9035
61.58 B7 44k T0.72 2L.01 8,021 ha1¥D0 4628 «1102 +0228 10.7038 i1.706 «» 8953 +9029
B4.53 88444 49,85 35.25 B.255 3.233 4368 0671 0143 15.408 1.811 « 3528 +9566
i00.00 100.490 10¢.00 41,43 8.299 2.225 4067 20825 + 0169 22.673 1.814 9523 » 9566

HOMENTUH AVERAGE ROTOR EFFICICHCY

«8639 (POLYTROPIG) : MOMENTUH AVG, ROTOR PRESS RATIO
MOHENTUN AVERAGE ROTOR EFFICISNGY

t.7122
« 8532 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE

141943

o
nn



PERCENT SPAN

FPOM TIP
{Le Esl

0.Go
10.86
29,36
47,47
hBa22
B7.7Th
100.00

PERCENT SPAN

FROM TIP
{(T. E}}

de.00
10,97
29.43
L7.54
66424
A7.78
ina0.00

PERCENT SPAN FROM TIP
TRAILING

LEADTNG
EDGE

0.08
16.86
29.%6
W7ob7
B6.22
B7.74

140,00

MOHCNTUM AVERAGF STAGE EFFICIFNCY
HOMENTUM AVERAGE STAGE EFFICIEHCY

| 2ad
o

EDGE

0.100
10.97
29443
47454
66.2“
87.70

100.00

BETA 3
(OFG)

$3.77
35,96
35,39
35,09
37.53
39,85
h1.26

BETA &
(DEG)

‘?-71
“7072
=T.13
”6.53
'6-?2
=5.,68
=4.28

" MASS
FLOW
tPCTI

9.08
12.55
33,014
52415
70.72
89.85

100,00

NASA SHMALL AXIAL COMPRESSOR VTEST A DFCEMBER,

¢

SYATOR PoRFORMANCE

V3
{(FT/SEG)

831.97
B4labb
850.540
881.08
883,43
A73.73
1017.,63

Vi
" CFT/SEC)

740,79
Tht, 87
736415
738,90
714,77
717410
726.91

DELTA
BETA
(DEG}

hi.ng
L2,.58
42,51
41,62
4,25
5463
45453

« 8033
« 7943

o

94 PEFCGLNT DESIGM SPEED =~ SCAN NO

INLET VFLOCITY DIAGRAH DATA
CALCULATLD AERQOYNMNAMIC BLOCKAGE =

vu3
(FF/3EC)

LEZ4 k9
480.93
492.50
616454
538.14
629.05
671,08

H3

«712
« 721
«733
« 765
» 769
«861
899

EXIT VELOCITY DIAGRAM DATA
CALGULATED AEROOYHAMIC BLOCKAGE =

Vi
(FT/SEG)

—99.38
-100.05
-91,34
-33.98
-83.67
~70.98
“5h.21

INCIDENCE ANGLE

MEAN SUGCT 3SUR
(DEG) {(DEG)
~2.540 -6, 468
-1.308 ~4.674
~1.169 -4.501
-2+565 «5.671
~1.867 =4.759
-2.318 -5.227
-3:374 =H,815
{POLYTROFIG)
{ADIABATICH

J
FAGTOR

+3546
»35k6
3588
+« 3641
+«3883
496
«45E1

Hb

.b28
+631
b26
031
6110
+610
.619

STATOR PERFORMANGE OATA

V]

»

HEGA
DAR

«0862
«0791
744
0959
«0899
« 2145
«2015

1974

MASA SHALL AXTAL COMPRESSOR (ENGLISH UNEITS)

g

8990
VM3
(FT/SFC)

691,586
690 .50
09340
720.92
700.60
751l.12
765.00

« 9480
VHL
{FT/3SEC)

734409
738.12
730446
73he1l
703,86
713.58
724489

(COMDINMNED TEMP.)

Vz3
tFY/SEC)

683,948
689,36
694.39
720,38
698,04
Thl,03
743,86

vig
{FT/SED)

726403
736,90
730445
733.57
Ta7.27
704,00
704486

LOSS DEVIATION STAGE STAGE

PARAHETER ANGLE

(DEG)
L0308 13,219
L0272 84959
0243 BotiBl
. 0292 5,724
.0256 o827
0565 5,895
«0508 144320

HOMENTUH AVG,.
MASS AVERAGE

PRES3S TEHP
RATIO RATID

1.624 1.2063
1.636 1.2063
1.650 1,1968
1.673 1.1881
1.657 1.1839
1.662 1.193%
1,682 141937

STAGE PRESS RATIO
TEMPERATURE RISE

us
(FT/SECH

1392.30
1338.,31
1247494
1158.,88
1066.72

960,94

900.64

us
(FT/SEC)

1382.,20
1335.84
1257467
1181,386
1102.33
1011.69

969,71

STATOR
POLYTROPIC
EFF

«6559
«6391
« 7572
+ 7379
« 7890
6314
+6783

1.,6540
1.1943

n i



0z

NASA SMALL AXIAL COMPRESSOR TEST 5 DEGEMBER, 1974 (COMBINED TEMP,)

STATOR PERFORMANCE NASA SHALL AXIAL COMPRESSOR (METRIC UNITS)
94 PEPCENT DESIGN SPEZD - SCAN HO b

INLET VELOCITY DIAGRAM DATA
> CALCULATED AERODYMAMIC BLOCKAGE = ,8990

PERGENT SPAN BETA 3 V3 vu3 M3 VM3 VZ3 U3
FROM TIP
(L. EJ (DEG) (M/SEG) {M/SEG} (M/5EC) {H/SEC) {H/SEC)
g.00 33.77 253.59 140.97 o712 211,79 2bB.ha 624,37
10.86 34,86 256448 146459 « 721 230447 210.12 Lba.10
29,36 35.39 259,23 150.1t « 733 211,35 211434 380.37
L7 .47 35.99 268455 154,39 + 765 219.74 219.57 353.23
66.22 37,53 269427 164.03 « 769 213.54 212,76 325414
8774 39.95 298.62 191,73 <861 228.94 225.87 292,489
100.¢0 41.26 310.17 204.54 «899 233.17 226.73 274.52

EXIT VELOCITY DIASRAM DATA
CALCULATED AERGDYHAMIZ BLOGKAGE = 9480

PERCEMT SPAN BETA & Vi vuy Hi Vit VI L4
FROM TIP

(T. Es.} (0EG) {H/SEC) (M/SEC) {M/SEG) (H/SEC) {H/SEC)

0.G0 “7.71 225,79 =30.29 +B28 223.7% 221.29 421.29
10.97 =7.72 227 .04 ~30.50 «B631 224.98 224461 407.16
29443 ~7.13 224,38 -27.84 +626 222.64 22264 383.40
L7.54 ~6.53 225.22 -25.60 «631 223476 223.59 360.08
66424 ~6.72 217,86 ~-25.50 «610 216437 215.57 335.99
87.70 -5.08 218,57 =21.64 610 217.59 214458 308.36
100,900 ~he28 221,56 -16.52 «619 220,95 214,84 292452

STATOR PERFORMANIE DATA

PERCENT SPAN FROM TIP HASS DELTA INCTDEHNGE ANGLE o OMEGA LOSS DEVIATION STAGE STAGE SFATCR
LEADING TRAILING FLOW BETA HE AN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS TENP POLYTROPIC
EDGE EDSE (PCT) (DEG) (DEG) (DEG) (DEG) RATIO RATID EFF
0.00 .10 0.00 41.468 “2+546 ~beb68 «3546 +0862 +0308 13.219 1.624 1.2063 16559
10.886 10.97 12.55 42,58 -1,308 “G,670 3546 0791 20272 8,959 1.630 1.,2063 +6991
29.36 29,473 33.01 42,51 -1.169 -4.,501 +3558 w0744 20243 BBl 1,658 1.1969 «7572
G747 7454 52,16 hl.62 =2+56% =5.571 + 3641 0959 + 0292 S.724 1.673 1.1881 « 7379
66422 66,24 T0.72 bh,25 ~1.867 ~4.759 + 3883 + 0899 «+0256 4.827 1,657 1.1839 «7890
87.74 87.70 89.85 45,63 =2,318 -5.227 4096 2145 «0565 5,895 l.662 1.,1836 « 6314
100,00 140.08 ig40.0n b5.53 =3.374 -6.,815 4561 +2015 +4508 14,320 1.662 1.1937 6783
MOMENTUM AYERAGE STAGEC EFFICIFNCY = « 3083  (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO = 1.6540
HOMENTUM AVERAGE STAGE CFFICIENCY = 74903 (ADIABATIO)N HASS AVERAGE TEHPERATURE RISE = 1.1953



EQUIVALENT HETGHY FLOMW =
PERCENT DBESIGN EQUIVALENT FLOW =

PERCENT SPAN BETAYL Vel
FROH TIP
(Ls Ful (DEG) {FT/3SEG}
.00 72.58 1157 .84
9.23 71.4% 1112, 47
24,85 68446 1oLy .88
40,31 66,16 67T 434
53,19 64,21 574422
82,713 61.29 Th4. 85
1a0,00 5R.J1 £56.94
PERCENT SPAN REFA*2 yr2
FROGM TIP
ITe Fu {D36) {(FY/SEC)
g.00 B1.34 455.58
i1t1.21 57.63 17,82
29,49 Gt 4 772417
4.05 49,11 ree, 37
66,74 3%.49 651.10
87.065 Pha80 594,75
100,68 16.78 S6he£9
PERCENT SPAN FROM TIP JASS
LEADING TRAILING FLOW
EDGE £0GE (Pev)
.00 9,00 3.00
9.23 11,21 11.43
24485 29,689 Id.6t
4b,31 LB,.0D5 48 .89
58419 Bhs 7 B7 «74
82.73 A7.65 Ad.b1
104,049 100,00 100.,0¢

HONMENTUM AVERAGE RADTOR EFFICIEHCY
MOHENTUH AVERAGE R0VGR LFFICIENCY

n
[

NASA SHALL AXTIAL GOMPRZSSOR TIST 5 DECEMBER,

244218

66,1213

Vu¥1

(FY/SEC)

1104476
164,41

{

1o

969,12
884,77
787,16
653,25
558,98

vz
FT/SEC)

750,79
690.06
633.59
529,43
kih,18
249,49
163,02

DELTA
BETA*
(DEG)

11.23
13.79
13,32
17.40%
2he 72
ALY
hl.53

« 8479
« 8419

ROTDR PERFORIMAHNCE

NASA SHMALL AXIA_. COMPRESSOR

76 PULFGENT ULSIGN SPEZD - SCAN HO 1

{ENGLTISH UNITS)

1974 {CNOHOINED YEMP.)

LBH/SEC EQUIVALENY SPEED = 536034673 Ra.PaHe
EQUIVALENT FLOW 7 INLET ANH AREA = 267470 LBM/SEC-SQ FY
INLET VELOCITY OIAGRAH DATA
CALCULATED AERODYHAMIC BLOCKAGE = 49933
H¥1 BETAL vi vul M1 VM1 vzt 158
(DEG) (FT/SEC) (FT/SECY (FT/SECY {FT/SEC) (FT/SED)
1.0u8 4,00 Jube73 0.00 e 314 Iu6.73 335.57 1i04.76
1.007 t.00 354,54 B.00 321 354,54 342,94 1054.41
«945 0,08 382.51 GeDD » 367 382,51 3759.48 969.12
+ 878 .00 391.04 000 «355 391.04 389.78 884.77
793 D.ud 380.32 8.00 » 345 380.32 380,19 787.16
6T G.00 357. 86 G.06 + 324 357,86 353.05 653.25
«53h 0.00 345413 0.08 «312 345413 333440 558,98
EXIT VELQCITY DIAGRAM DATA
CALGULATFD ALRODYHAMIC BLOCKAGE = 49142
H¥2 BETAZ vz vuz M2 VHe viz uz
(DEG) (FT/SEC) {FT/SEC) {FT/SEC) (FT/SEC) (FE/SECH
743 37.23 515.28 311.73 448 410.28 397.07 1662.52
+712 36.70 545454 325,99 475 437443 427,67 1016,05
677 34,064 536447 304,96 470 41436 438.61 938,56
+ 615 3b.06 567.17 333.85 « 198 458450 458.47 B63.29
575 36,49 624,96 374.6% .552 B02.40% 500.96 785.75
527 39.78 mma.n7 449,58 2623 539,89 531.02 699.07
+502 41,88 726420 484,83 OLE 540465 b22.28 647485
ROTOR PERFOFMANGE DATA
INCIODENGE ANGLE d OMEGA¥ LOSS OEVIATION ROTOR ROTOR ROTOR
MEAN SUCT SUR FAGCTOR BAR PARAHETER ANGLE PRESS ADIABATIC POLYTROPIC
(DLG) DEG) (DEG} RATIO EFF EFF
8,738 B.270 + 3636 «2084 + 3380 4,354 1.269 +0B26 6739
9. 424 B.ib4 » 3720 +2023 0293 2,606 i.282 #6911 «7020
9,292 74267 « 3567 + 1198 . G228 h.T72 1.287 #813% + 8199
9.120 64394 » 3811 « 0969 £ 0193 6,567 1.310 +«8668 «8718
9. 497 5.795 o 3714 13495 «010% 8,332 14345 « 94356 « 9460
9,731 b 758 3419 «0297 « 0063 14,758 1.3849 «9765 9775
9,555 J.481% 2844 «0306 0078 23.8431 1.389 +97604 « 9775
(POLYTROFIC) MDMENTUM AVG, ROTOR PRESS RATIOD = 13174
(ADIABATIC) MASS AVERAGE TEMPERATURE RISE = i.0972



t44

NASA SMALL AXLAL CONHPRESSOR TFST S DECIMBER, 1974 (COMBINED TEMP.)

ROTOR PERFORMANCE NASA SHALL AXIA. COMPRESSOR (METREG UNETS)

70 PERCENT DESIGH SPEZD -~ SCAN HO i
1,095 KG/SEC EQUIVALENT SPEED
6be1213 EQUIVALENT FLOW / INLET ANN AREA

EQUIVALFNT HEIGHT FLOW

536034673 R«PeMs
PERCENT DESIGN EQUIVALENT FLOW

130,5944 KG/SEC-5Q M

INLET VELOCITY DIAGRAM DATA
CALCULATFD AERODYNAMIC BLOCKAGE = L9933

PERCENT SPAM RETAYL vl vors H*1 BETAL Vi vul M1 VHL vii Ui
FROW TIP

tLe EW) (0EG) {H/SEC) (M/SEC) (DEG} (M/SEC) (H/SEC) {H/SEC) {H/SEC) (M7 SED)

.08 72.58 352.93 336.73 1,048 C.00U 105,68 8.86 o 315 105.68 102.28 336,73

9.23 Ti.bt1 339.07 321.38 1.007 0.40 108.86 G.00 «321 1g8.06 104,53 321.38
24485 B3ati6 317.56 295,329 945 0.080 116459 0.00 o J47 116459 114445 295,39
40.71 66,16 2G04 . B4 269.68 878 G.00 119419 0.00 «355 119.19 1168.81 269.68
508419 6h4e21 266446 239,93 «793 .00 115.92 0.00 « 345 115,92 116,88 239.93
82473 £1,29 227,03 199.11 BTl G.G0 103.08 0.060 « 32k 109.08 107.61 199.11
100,00 h8,.31 2ND. 23 170.38 «594 0.00 105,20 0.00 «312 195,20 101.52 170,38

EXIF VELOCITY DIAGRAM DATA
GALCULATFD AERODYNAHIC BLOCKAGE = ,9142

PERGENY SPAM RETA®Z Va2 viye2 [ BETAZ Ve vuz M2 vz vzz uz2
FROM TIP

(T, E.) (NEG) (H/7SEC) {(4/SEDC) (DEG) {M/3EC) (H/SEG) (H/SEC) (H/SEC) (H/ SEG)

0.00 61.34 260.78 228484 «743 37.23 157.06 95.02 LA L 125.05 121.03 323.86
11.21 57.63 249,02 210.33 o712 36.70 166.28 99.36 475 133.33 130441 309.69
29.89 55.14 235.36 193,142 677 3t bl 163.52 92.95 +470 134453 133.69 286.07
BB.LE 49,11 213,47 161.37 615 36,086 i72.87 101,76 <493 139.7% 139.74 263413
66,74 39.49 198. 46 126.22 # 575 36449 194.49 113,28 552 153.14 152.69 239.50
AT.65 26480 181,28 76405 1 527 3%.78 214. 15 137.03 +623 164456 i61.85 213.08
160, G0 16.74 ir2.12 %9.69 502 Li.Be 221.35 147.78 -1 164.79 159.19 197.46

ROTOR PERFOFMANIE DATA

PERCENT SPAN FROM TIP HASS GELTA INCIDENGE AMGLE ] UMEGA¥ LOSS DEVIATION ROTGOR ROTOR ROTOR
LEADING TRATLING FLOW BETA¥ HEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS AOIABATIC POLYTROPIC
EDGE EDGE (PCT) {DEG) (DEG) (OEG} {DEG) RATIO EFF EFF
0,00 0.90 .00 11.23 8.738 8.273 «3636 s 2084 «0380 4354 1.209 +bb238 2+ 6739
9.23 11,21 11.43 13.79 9.li2h .144 «3720 «2023 « (393 2.600b i.282 26914 « 7020
20485 27,89 30.61 13.32 9,292 7.267 «3567 «1198 0228 4.772 1.287 8134 - 8199
b0.31 48.05 43,89 17.05 9.120 be334 «3811 « 0969 » (193 6.567 1.314 +8LEB «8718
58.19 6670 6T.74 24,72 Feua7 5,795 3744 «0495 «01CH 8.332 1.345 «9436 + 9460
82,73 A7.65 38.61 36.48 9,731 he758 » 3419 0297 sulb3 14,756 1,389 +9765 «9775
160.00 10%.00 199.00 41.53 9,555 J.h8L +2904 <0366 fO07h 23.831 1.389 + 9764 « 9775
MOMENTUM AVERAGE ROTOP EFFIGIENCY = «8479 {POLYTROPIC} HOMENTUH AVG. ROTOR PRESS RATIO = 1.3174
MOHENTUN AVEPAGE ROTOR FFFICIFNCY = 3519 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 1.0972



08 oGy~ AGE I
OR QuALrTY
PERCENT SPAN BETA 3
FROM TIP
(Le Fa4) (DEG)
8.00 32.10
10.58 32460
28.53 29,36
46,20 31.95
65.06 3z, 10
86.96 15,62
i0c.9r 36,33
PERGENT SPAN BETA 4
FROH TLP N
(T. M) (DEG)
0.00 ~EB.OB
10,89 =20.05
29-3? -17.09
47.50 ~15,17
£6.54 -12,74
A7.79 ~4.80
ing.on ~7.03

PERCENT SPAN FROM TIP
TRAILING

LFADING
EQGL

0.00
10,58
28.5%3
L6, 20
65.006
86,96
120,00

HOMEMTUM AVEPAGE STAGF EFFICIENCY
MOMENTUM AVERAGE STAGE EFFICIECNCY

]
L]

E€DGE

0.00
10.89
?9.37
47.540
66,54
87.79

100,08

MASS
FLOK
(PCT)

.00
11,43
30.61
48.89
af.7Th
A8.861

190,00

NASA SHALL AXTAL COMPRESSOR TFST 5 DECCcHBER, 1974 (LOMGBIHED TEMP.I

STATOR PERFORMANCF

0o

V3
(FT/SEC)

604,04
618,88
819,56
691,40
754,68
784,85

Vi
(FT/SEC)

54b.52
558,40
555415
560417
599.67
630,30
639.45

DELTA
BETA
(DEG)

52,10
52,65
46,95
46,22
bl 84
Wb 2
43,87

« 8129
+ 8058

HASA SHALL AXTAL COWUPRLSSOR {ENGLISH UNITS)

70 PERCENT DESIGN SPESD - SCAH NO

IHLET VELOCITY DIAGSRAM DATA
CALCULATED AERODYMAMIC BLOCKAGE =

vu3
IFT/SEC)

320,99
3334tk
308446
333.76
367.41
439.54
470.51

3

529
543
Ty
573
+B1Y4
16713
763

EXIT VELOGCITY DIAGRAM DATA
CALCULATED AERODYNAMIC BLOCKAGE =

VUL
(FT/SEC)

-186.92
~191 .44
-163.16
~L48.74
~132.25

~36 42

~78,3%

INCIDENGE ANGLE

MEAN SUCT SUR
(DEG) (DEG)Y
=4 4218 “3.141
~3.558 -6.933
~5,655 ~10.010
-Be505 ~3,530
=7 147 -10,078
"6.473 -gohlg
~7.798 -11.239
(POLYTROFPIE)
{ADIABATIC)

2
FASTOR

+«3998
¢ 3924
3537
<3491
«3389
» 3hED
+3632

M

476
487
487
« 499
528
555
«563

STATOR PERFORMANCE DATA

o}

HEGA
BAR

0577
.0589
«0h32
0747
0827
11145
«1067

i

«9023
VM3
{FT/3EC)

511.70
521,38
537.31
554,46
585.70

613,47

628,18

1.0052
LAY
(FT/3EC)

513.56
524455
530.63
548430
584491
622.88
634,65

LOSS
PARAHETER

«0195
0192
+0156
0228
232
0299
«u2h8

HOMENTUM AVG. STAGE PRESS RATIOD

DEVIATION
AMGLE
(DEG)

+929
~3.342
-3.476
‘20921
~1.202
2.777
11.562

uzs
(FT/SEC)

506,08
520,51
537,31
554,05
583,56
605,23
6id,82

VZy
(FI/SEC)

507,92
523.68
530.62
547,96
582,77
614,52
617,11

STAGE
PRESS
RATIO

1,256
1.268
1.275%
1.290
1.320
1.348
1.347

STAGE
TEHP
RATID

1.1061
1.10b63
1.0917
1.0923
1.0935%
l.i007
1.18086

MASS AVERAGE TEMPERATURE RISE

u3

{FT/3EC)

1031.88

993.35
927.33
863.54
7944081
715.03
667450

U4

IFT/SEG)

1024446

994.36
932.43
B75.56
816405
749.50
7il.28

STATOR

POLYTROPIC

EFF

7152
7183
7785
7131
+7166
«6786
« 7335

1. 3825
1.6972



¥e

HASA S#ALL AXIAL COMPPESSOR TEST 3

STATOR PERFORMANCE

PERCENT SPANM BETA 3
FROM TIP
(L, £ (DFG)
0.00 J2.10
10.5% 32.60
28453 29.86
L6, 20 31.135
656 32.10
RG.26 35.62
100. G0 36,43
PERGENT SPAN BETA &
FROM TIP
{T. Fa) (0EG)
8,00 -20.90
10.59 -2QI05
29,37 -17.09
47.50 -15.17
BB« Gh —12.79
B7.79 ~8.80
100. 019 =7.03

PERCENT SPAN FROM TIP MASS
LEADING TRATLIMG FLOW
EDGE ENGT (PCT)

.09 0.00 G.00
10.58 10.39 11,43
28,52 29,37 30461
46.20 47,50 48,99
65.06 B6e5h 6TaTh
846,96 87.79 33.61
100,00 100.00 120,00

HOMENTUM AVE®AGE STAGF EFFICIENGY
HOMFHTUM AVERAGF STAGE EFFICIEMNCY

i A

V3
{M/SEC)

184,11
188,560
168.84
137.26
210.74
230,03
239.22

Vi
[M/SECY

166458
178.20
169,21
i73.148
182.78
192.42
194,91

DELTA
BETA
{DEG)

52,10
52465
45,95
46422
Gy BY
4o b2
43,87

«8129
«8058

HASA SHALL AXIAL COMPRESSOR

70 PFRCENT DESIGM SPEED - SCAN NO

IHLET VELOCITY DIAGRAM DATA
CALCULATFD AERODYMAMIC BLOCKAGE =

VU3
{H/SEC)

97.84
10%.63

Q4,02
101,73
111,99
133,97
143441

H3

+529
«543
+ 547
5273
bl
l673
+ 703

EXIT VELOCITY DIAGRAH BATA
CALCULATED AERODYMNAMIC BLOCKAGE =

vuy
(M/SEC)

~56.97
'53.35
‘h9-?3
=45433
0,31
-29. 39
~23.87

INGIDENGE ANGLE
MEAN SUCT suUR
(DEG} (DEG?}
-h.218 ~8.141
~3,568 ~6.933
~HebB5 =19,040
~6.505 ~9,5310
'?oih? -10.0?0
~6.473 ~GFebll
~7.798 ~11.239
{POLYTROPIC)
(ADIABATIC)

o
FACTOR

+ 3993
«3924
«3537
+349)1
«3369
« 3465
« 3532

Hy

76
o 487
o187
«499
«528
+ 555
+ 563

STATGR PERFOFMANGCE DATA

V]

HEGA
BAR

«0577
Q589
<0492
0747
0827
1145
<1067

{METRICG UNI
1

»9023
VH3
(M/SEC)

155.97
158,92
163.77
169,00
178.52
186499
191.47

1.6051
YHG
(H/SECY

156453
159,88
16L.74
167.14
176.28
189.85
133,44

LGSS
PARAMETER

«0195
«0192
+«0155
«2221
0232
02939
2648

HOKENTUM AVG, STAGL PRESS RATIO
HASS AVERAGE TEMPERATURE

OFCEMBER,y 1974 (COMBINED TEWP,.)

Ts)

DEVIATION
ANGLE
(DEG)

+ 929
~3.342
#3476
~2.921
~l.202

24777
11,562

vZ3
(M/SEG)

154 .25
158,65
163,77
168.87
177.87
184 .47
186.18

VZh
(M7 SEGCY

154,81
159,62
161.73
167.02
177.63
187.31
188,10

STAGE
PRESS
RATIO

1.256
1.268
1.275
1.290
1.32¢6
1.348
1-3“7

STAGE
TEMP
RATID

1.1068
1.1Lb1
1.0917
1.6923
1.8936
1.2007
1.10086

RISE

{

u3
H/SER)

314452
oz.rvr
282,83
263.21
2h2.26
217.94
203.45

Uk

(M/SEC)

312.24
301.684
284,21
266490
2u8.73
228445
2164890

STATOR

POLYTROPIC

EFF

7152
« 7183
« 7785
oT131
+ 7106
+ 6786
«7335

1.3025
1.0972



EQUIVALENT WFTGHY FLOW

PERCENT DESYGMN EQUIVALENT FLOW

PERCENY S£aH
FROH TIP
(Le Eod

0,00
9.1%
?4.75
40419
58,023
82,68
100,00

PERCFNT SPAH
FROM TIP
(T, L4}

J+60
11.05
29,56
L7.6H6
66467
87.82

ing. o0

BETA*]
(DEG)

73.01
71.94
69.09
BB.75
6h, 84
61,96
59,00

BFTA®2
{NEG)

61.10
57.56
Gl 56
49.19
39.23
23455
15.30

PERCFHNT SPAN FROM TIP

LEADING
EDGE

.00
9,19
24.75
h0.19
58.03
B2Z.64
100.980

HOHENTUM AVFRAGEF 0TOP FFFICGIENCY

HOMFNTUN AVERAGE ROTOR LFFICIEMNCY

N
wn

TRAILING
CDGE

0.GC
11.495
29.55
4756
66467
67.82
100.40

V¥l
(FY/SEE)

1154,42
110,493
1037.98
363.07
B70.C5
740,20
KS1.68

ve2
IFT/5CC)

849,12
8e8g9,5¢
76549, 88
63437
671,199
565,98
567.72

HASS
FL OW
(PCT)

9,0u
11.39
.50
b8.77
B7.60
88,55
ion.0c

NASA SHALL AXIAL COMPRCSSOR TEST 5 DECIMUER, 1974

(COM3INED TEMP.)

POTOR PERFORMANCE NASA SHMALL AXIAL GCOHPRESSUOR (ENGLISH UNITE)

2.3623
6h 4365

Yuel
{FT/SEG)

1104.05
1853.94
969,06
586G.84
787,53
693430
559,62

vurz
IFT/SEC)

743434
683,21
619,12
517.95
399,71
234,10
147419

DELTA
BETA¥
{NEG)

1t.92
14,32
Lhahly
17.586
2h.61
3d.41
43.70

+ 8520
« 8459

i

LBM/SEG

70 PFPGENT DESIGN SPEZID - SCAN‘NO 2
EQUIVALENT SPEED
EQUIVALENT FLOW / INLET ANN AREA

THLET VELOCITY DIA%RAH DATA

CALCULATLD AERODYNAMIC BLOGKAGE = ,9915

H*1 BFTAL Vi VuiL
(DEG) (FT/3SEGC) (FT/3EC)
Lalbh 0.00 337.30 0,00
1.003 G.060 344,85 0.00
«941 0.08 371.93 0.5C
+873 G. 00 3a0.22 2.06
#7838 ¢,00 369. 86 0.00
+670 8.00 348.00 6,00
«583 G.00 335.61 0.00

EXIT VELOGITY DIAGRAM DATA

CALCULAYZED AERODYMAMIC BLOCKAGE = ,8956

M¥2 NETAZ va vuz
(DEG} (FT/SEC) (FI/SEC)
2. 737 37.481 519.51 318,50
704 37,47 S47.09 332.85
«665 36.01 Sht. 66 320,24
600 37.75 563, 74 346,37
+557 38.25 627,32 385,86
+«519 Li.81 703.70 463.79
+ 495 42,92 734459 500.24

ROTOR PERFORMANCE DATA

LOSS

» 0366
«3380
+ 0230
+G211L
0136
« 3048
«0061

HOHENTUM AVG,.

M1

«305
312
« 337
v 345
«335
«315
«3u3

Me

o h51
+476
Y&
+496
+«549
+629
' 653

(F

(F

i

VM1
T/ SEC)

337,30
344,85
374.93
380.22
369,86
348,00
335.561

VHe
T/SEC)

b10.43
434418
halia 67
ht7.32
h83.53
537.18
537.94

DEVIATION ROYOR

INGIDENGCE ANGLE D OMEGA®*
MEAN SUET SUR FACTOR BAR PARAMETER
(OCG) {DEG)

|
9,175 8,707 « 3695 «199%
9,883 8,605 .3792 .1953
9,816 7.797 L3712 1221
3.695 6.976 « 3991 1064
10.109 b.hiS 039“9 .Uﬁ“k
10,392 S.421 +3539 $ 0225
10,250 4176 W 3044 0297
{POLYTROPIC)
(ADIABATIC)

ANGLE
{DEG})

Ge10%
24505
4e085
Bl 3
64310
13.745
22,354

PRESS
RATIO

1.286
1,297
i.305
1.320
1,354
1,405
1.406

53569.214

RePale

26.0905 LBM/SEC-5Q FT

Vi
(FT/SEG)

32b.hi
333.57
J65.09
378.99
369.73
343.33
324,21

vZz
(FT/SEC)

397.21
424,70
437,82
447.29
468,09
528.3b
519.66

ROTOR
ADIABATIC
EFF

<6853
$7097
.8194
+8595
+9296
.9828
+9828

ROTOR PRESS RATIO

HASS AVERAGE TEMPERATURE RISE

Ui
{FT/SEG)

1104,.05
1053,94
969.06
BAY4.04
787,53
653,30
558.62

uz
(FT/SEC}

ti6l.04
1016406
939.36
864432
785,56
697.89
B4Tal 3

ROTOR
POLYTROPEC
EFF

+«6968
«7201
+ 8261
« 8650
« 9325
+ 9636
«9836

1, 3314
1.1805



9T

NASA SHMALL AXIAL COMPR=SS0R TFST 5 DECEMBLR, 1974 (COM3INED TeMP.)

ROTOR PERFORMAICE HASA SMALL AXIAL COMPRESSOR (METRIC UNITS)

- 70 PERCEMT DESIGN SPEID - SCAN NO 2
1,0715 KG/SEC EQUIVALENT SPEED
6444965 FAQUIVALENT FLOW 7 INLET ANN AREA

EQUIVALFNT WE IGHT FLOW

53569.214 RasP.Ha
PERCENT DESIGN FOUTVALENT FLOW

127.3850 KG/SEC-3Q M

ELI 1}
nn

INLET VELOCITY OIAGRAM JATA
CALCULATED AERODYNAMIC BLOEKAGE = ,9915

PERCENT SPAH BETA*L LU | vu*i H¥1i BETAL Vi vui M1 VHL vZi U1
FROM TIP
(L, Fo? (DCGY (H/SEC) {H/SEC} (DEG} (M/5EC) (H/SEC) {M/SEC) {M/5EC) (M7 SEC)
G.00 73.081 351,87 136451 1.044 0.086 102.81 .08 2305 102.81 99.50 336.51
9.19 71.88 338.(0 321.24 1,003 G.P 0 1d5.11 0.00 312 105.41 161.567 321.24
244,75 69. 0G0 316,38 295,37 o241 g.00 113. 36 0,0C «337 113.36 111.28 295.37
40,19 BE.75 293.54 269,70 +873 D00 115.89 0,00 +345 11%.89 115.52 269.70
58,03 €4, 84 265.19 2404 + 788 0.00 112.73 0.00 «335 112,73 112.69 240404
82464 fl.36 225461 199.12 «670 0.00 136,07 0.00 + 315 106407 104.65 199,12
109.00 59.00 198.63 i70.27 +589 .08 102.30 0.00 «303 102,340 98.82 170.27

EXTIT VELOCITY DIAGRAM DATA
CALCULATED AERODYMNAMIC BLOGCKAGE = ,895%6

PERCENT SPAN BETA¥2 vez | vure2 H¥*2 DETAZ vz vuz M2 vHez viz ua
FROM TTIP
(T+ Eo) (JEG} (H/SEC) (M/SEC) {DEG) (H/SEC) {H/SEC) {M/SEC} {H/SEC) (H/SEC)
0.o0 61.10 258481 226457 o737 37.81 153,35 a7.08 451 125,10 121.07 323.65
11,058 57.56 2464 Th 200, 24 « T4 3747 165,75 161.45 476 132.3% 129445 309.69
29.55 54,56 231.61 188.71 «6Hh% 36401 166.01 97.61 ATT 134.29 133445 286432
L7.¢B 43,19 208,68 157.07 +6500 37.75 1724 44 105.57 «496 136434 136.33 2634t
66467 39.23 192,63 121.83 957 38.2% 189.99 117.61 « 549 149.21 148.77 23%.4tk
87,82 23.55 178461 71.35 +519 40.81 216,32 11,36 629 163.74 161.04% 212.72
106,69 15,33 169,94 4t .86 + 1495 42.92 223.90 152.47 +653 163.96 158,39 197.34
ROTOR PERFORMANCE DATA
PERCFNT SPAN FROM TIP MASS DELTA INCIBENGE ANGLE B OMEGA™ £.0SS DEVIATION ROTOR ROTOR ROTOR
LEADING TRAILING FLOHW BETA*® HEAN SUCT SUR FACTOR BAR PARAHETER ANGLE PRESS ADIABAYTIC POLYTROPIC
EDGE EDGE (PCT) {DEG) {0EG) {0EG) (DEBG) RATIO EFF EFF
0.00 t.O0 ge.00 it,92 9.175 a,7a7 + 3695 #1991 « 1366 Lelly 1,286 «b6853 «6968
9,19 11.35 11.39 14,32 9.883 8,605 3792 «1953 + 0280 2+505 1.297 « 7097 « 7201
24,75 29.55 30,450 thatety 9,816 7T.797 3712 +1221 0236 4085 1. 305 « B19% « 8261
40.19 47.566 4B 77 17.55 9,695 6.976 «3991 1064 +0211 Ba 3 1.320 +8596 «8650
58,03 66,67 67 61 25,61 10.109 Balt15 « 3949 1604 +G136 8.010 1,354 +9295 + 5325
82.64 B7.82 88,55 3801 19,392 Sah2l 23539 0225 +SU40 13.745 1.485 + 9828 + 9836
i00.00 100.91 100404 43,70 164250 4.1786 « 304 « 0297 0661 224354 1,406 «9828 «9036
HOMENTUN AVFRAGF ROTOR EFFICIFHCY = « 8521 (POLYTROPID) MOMENTUM AVG. ROTOR PRESS RATIO = 1.3314
HOMENTUM AVERAGE ROTOR FFFICIENCY = + 8459 (ADIABATIC) HASS AVERAGE TEHPERATURE RISE = 1.1005



DRIGINAY} PAGE TR
OF POOR QUAIITY

PERCENT SPAN
FROM TIP
(Le Fo?

0.00
10.51
28,37
hé.02
65,06
47.058

160. L0

PERGENT SPAN
FROM TIP
T, E1)

6.00
10.92
29.47
47 .63
Gh.BL
67,88

100,00

PEFCENT SPAN FROM TIP
TRATLING

LEADTNG
ENGE

0.00
10.51
28.37
46.02
65.66
§7.05

t0a.00

MOMENTUM AVERAGE STAGE EFFICIENCY
HOMENTUM AVERAGE STAGE EFFICIENCY

N
=~

EDGE

0.00
in. 92
2947
LW7.63
66,61
B7.88
100,30

BETA 3
{DEG}

33.51
I4.10
31.82
33.09
Ih,13
37.04
38.28

BETA &4
(DEG)

-20.92
+20,97
‘18002
=15.,55
'13011

~8,36

~64.57

MASS
FLOW
(PCT)

G.O00
11.39
30 .50
LB ,77
67 461
38.55

108,00

NASA

STATOR PERFORMANCE

i 1

V3
(FT/SEC)

594,07
607.56
614,87
634.93
680,13
752,41
703,78

vy
{FT/SEC)

525.39
534,96
535,50
548,46
579,18
612,16
621,82

DELTA
BETA
(DEG)

Shet3
55,87
h9,84
UB.EL
K724
45,90
L, 85

8217
«B147

NASA SHALL AXIAL COMPRESSOR

SHALL ANTIAL COHMPRESS0R TeST 5 DLCEMBER,

70 PERGENT DESIGH SPEED - SCAN NO

INLET VELOCITY DIAGRAH DATA
CALCULATED AERONYHAMIC DLOCKAGE =

vu3
(FT/SEC)

327.96
340,59
324,19
3464064
381.60
453,18
485,52

M3

«519
«531
«5h1
560
+0503
+«B70
«700

EXLIT VELOCETY DIAGRAM DATA
CALCULATFD AERODYNAMICG BLOCKAGE =

vy
(FT/SEC)

-187.59
=191 bty
-165,65
“1“7-05
=131.42
'QQUSG
'?1-20

INGIDENCE ANGLE

ME AN SHUCT SUR
{DEG} (DEG}
‘2-310 -bl733
-2.059 -5,438
-4 .691 -0,047
~hJhbb ~7.475
“5.116 ‘35039
~beG79 ~B8.016
~54+355 ~9.796
{POLYTROFIC)
[ADLABATIC)

b
FACTOR

«4300
+4238
+ 3905
3730
+ 3615
3725
3771

b

456
65
«468
480
+508
«537
« 546

STATOR PERFORMNANCE DATA

0

HEGA
BAR

0570
0602
.0589
0562
20674
1171
«1089

1974

(COMBIMNED TEMPW)

{ENGLISH UNITS}

2

«3986
YH3
(FT/SEGH

495,34
503.11
522446
531,96
562.99
bUd.62
615.29

t.,0009
V4
(FT/SEC)

490.72
499.54
5389.24
528437
564407
604.85
617.73

LOSS
PARAMETER

0192
+ 0195
0184
-0t 65
+0188
0306
DE2T7Y

MOMEN

DEVIATION
ANGLE
(DEG)

«009
'QIZTB
-4.“16
-3.307
~1.578

24715
12.821

TUM AVG,

vZ3
{(FT/SECGI]

489,90
502.28
522446
531.56
560,93
592.55
538,29

VZy
(FT/SEC)

485,33
493,71
509.23
527,99
562,01
596.73
B0D.06

STAGE
PRESS
RATIO

1.273
1.283
1,292
1.306
1,334
1,363
1.363

STAGE PRESS RATIO

STAGE
TEMP
RATID

1.108%
1.1084
1.09564%
1.0953
1,08971
1.1037
1.1638

HASS AVERAGE TEMPERATURE RISE

u3

(FT/SEC})

103t1.22

(F

1

992,96
927.92
863.64
794,31
714.22
667.07

us
T/SEC)

023.74
983.58
931.51
874,69
815,31
T8.75
710.82

STATOR

POLYTROPIC

EFF

«THL3
«7605
7821
8042
o 7864
70414
« 7527

1.,3179
1.1085



82

PERGENT SPAN

FROM TIP
(L. E4)

.00
10451
28.1%7
46.02
65,06
87.05

ion.e9

PERCENT SPAH
FROM TIP
(Ta E4)

g.CD
lg.82
2947
47,63
6641
7.3
100,00

PERCENT SPAN FROM TIP
TRAILING

LEADING
EDGE

0.0n0
10.51
28,37
G6.02
65.06
B7.05
10¢.00

HOMFNTUM AVERAGE STAGE EFFICITHCY
HMOMENTUM AVERAGE STAGE EFFICIVNMCY

EOGE

0.n0
10.92
2907
47,3
6bebl
87.438
100,00

BETA 3
(DEh)

33.51
3he10
31.82
33.09
34,13
37. 84
33.28

BETA &
(N=G}

~20,92
~20.97
‘13092
~15,455
~13.11
=8, 86
-be%7

1HASS
FLOW
(PCT)

n.,or
11.39
10,50
48.77
67.6C
18,55
1on.g2

MASA SHALL AXIAL COMFR.SSDR TFST 5 DECZMBER,

STATOR PERFNRMANCE

it ou

V3
(M/SEC}

181.07
185,18
187,41
193,53
207431
22933
238.91

vl
(M/SEG!

160.13
163,06
i63.22
167.17
176,53
186.59
183,53

DELTA
BETA
(DEG)

Shels3
55.07
L9, 84
48 .64
GbT.24
45,90
L .85

«R217
BL4T

NASA SHALL AXIAL COMPRESSOR

70 PERCENT DESIGH SPEZB - SCAN NO

THLET VELOCLTY OTAGRAM DATA
CALCULATED AEROOYNAMIC BLOCKAGE =

vu3
{H/SEC)

99,96
183,81

96,81
115465
116.3%
138413
147.99

H3

«519
«5318
o541
+ 560
+b03
670
700

EXIT VELOGITY DIAGRAM DATA
CALCULATED AERODYMAMIC BLOGCKAGE =

STATOR PERFORMANCE

VU4
(M/SEC)

“57.18
=58.35
~50.49
44,82
=40,06
~28.7h
'21.70

INGIDEMCE ANGLE
MEAN SUCT SUR
(BEG) (DEG)
=2+8119 -6.733
=2,059 =5.438
~h.691% =3.047
LT L] =Teh 7S
=5.116 ~8.039
=5.679 -8.016
-6.355 ~9,796
{PNLYTROPICY
{ADIABATIC)

0

FACTOR

4340
« 4238
«3305
«3730
«3615
« 3725
3771

My

+456
465
468
» 480
«508
« 537
+ 546

DATA

0

MEGA
BAR

+0578
+0602
3589
+0562
«0674
«1171
10689

1974

(COMBINED TEUP}

(METRIC UNITS)

2

«B9386
Vi3
{(M/SEC)

150.98
153.35
159.25
162.1n
171.60
183.07
187 .54

1.6009
VHY
(H/SEG)

149,567
152,26
155.2¢
161.05
171.93
184,36
188.28

L0OSS
PARAMETER

« 0192
+0195
+0184
+ 0166
+0188
« 03086
0274

MOHENTUM AYG. STAGE PRESS RATIO

DEVIATION

ANGLE
{DEG)

+009
-4.270
~4ellB
=3.307
-1.578
2715
12.021

Vi3
(M7SEC)

149.32
153.C9
159,25
is2.02
i70.97
188.61
182,36

Vig
{N/5ECH

147.93
152.01
155.21
160.93
171.30
181.88
183.08

STAGE
PRESS
RATIO

1.273
1.283
1.292
1.306
1.334
1.363
1.363

STAG:Z
TEWP
RATIOD

1.,1008%
1.108%
1.096%
1.0959
1,0971
1.1637
1.,1438

MASS AVERAGE TEMPERATURE RISE

U3
H/SEC)

316,32
302,65
282.83
263,24
242,11
217.69
203432

ut
H/SEC)

312404
301.62
283.92
266461
248,51
228422
216.66

STATOR

POLYTROPIC

EFF

o7E43
«7T60S
7821
«B042
« 78614
«T04Y
$ 7527

1.3179
1.1005



ORIGINAL PAGE
OF POOR QUALH%{S

EAUIVALENT WEIGHY FLOMW =
PERCENT OESIGH £QUIVALENT FLOW =

PERCENT SPAM GETA*L V*i
FROM TIP

(Lo Fol (DEG) (FY/3EC)
0,09 73,79 1150.29

9.29 72.569 1103.82
24.93 69,91 103142c
40,31 67.73 955, 66
S8.11 65,49 862,71
A2.84 63,10 732,87
i00.00 fde23 G43.Eh

PERCENT SPAN BETA*2 v*z
FROM TIP

(T, Fa? 0EG) (FT/SEC)
0.00 6l.32 82380
11,13 58,27 776,45
20411 55,33 719,07

La, L7 48.99 655.08
67,05 29,02 B17.73
B7.76 22.79 555,93
100.00 13.A6 528,66

PERGENT SPAN FROM TIP MASS

LEADING TRATILING FLOW
EDGE E0GE (PCT)
0.0D0 0.08 G.02
9.29 11,13 11.51
24493 30.14 30.71
40,31 48.47 40.489
SH.41 67.0% 6T 67
82.64 A?.76 18.57
100.00 100,00 18d.00

HOMEMTUM AVERAGE ROTOR EFFICIENCY
HOMENTUM AVERAGE ROTOR EFFICIENCY

]
>

NASA SHALL AXIAL COMPRESSOR TEST » DECEHBER, 1974

POTOR PERFORMANCE

2,2611

61.7346

(

vuri

FT/5EQ)

1104.53
1163.82

{

968,48
BBLa58
787,47
653.56
55%.86

vz
FT/SEC)

722,01
660400
591.37
494,36
388494
215,32
126.62

DELTA
BETA¥
(DEG)

12,47
1h.42
14.58
18474
26467
40,31
4b.37

«8 4286
+A359

HASA SHALL AXIAL COMPRLSSOR

70 PLCRCLNTY DESIGH SPEZD -~ SCAN NO 3
EAUIVALENT SPEED

LBM/SEC

FAUIVALENT FLOW 7 INLET ANN AREA

INLET VELOGCITY ODIAGRAM DATA
CALCULATED AERODYMAMIC BLOCKAGE = .99

M¥1

1,039
« 598
ELY
866
781
+6b63
«5A2

BETAL
[DEGY

0,00
0.00
6.00
0,00
Q.00
0.00
D.00

Vi
(FT/SEC)

321,19
J28 .40
354431
362.19
352,37
331.60
319,69

vuL
(FT/SEG)

0.08
0.00
G000
g.00
.00
0.00
U.00

EXIT VELOCITY DIAGRAHM JATA
CALCULATED AERODYNAMIC BLOCKAGE = ,89

H¥2

« 712
1673
+6526
+573
553
«H91
468

BETAZ
(DEG)

40474
41.06
46,22
L4h9
39.48
43.31
45,43

INCIDENCE ANGLE

MEAN SUCT SuR
(DCG} {DEG)
9,949 9.481
16.712 9.427
10,749 8,719
10.897 7.972
11.167 7.469
11,534 6.563
11,476 2402
(FOLYTROPIC)
CAGTABATIC)

ve
(FT/SEC)

521.38
541,58
535.77
565.19
62L.79
70434
731443

ROTOR PERFORMANGE DATA

N
FACTOR

+ 3972
« 41 37
NS 1Y,
s3Il
4090
« 3847
Su78

vuz
(FT/SECY

348,29
355.75
345,97
367.00
395.36
483.12
521,10

OHEGA*

(COMRINED TEMP.)

46

31

L0SS

M1

«290
«297
«321
3248
319
«300
289

M2

<451
»1469
«4b7
« 494
o547
622
1648

{ENGLISH UNITS}

VML

{FT/8EC)

(F

321.19
328,46
354,31
362,19
352.37
331.60
319,69

viz
T/SEC)

395,01
408.36
409,08
h29.82
479.91
512454
514,27

DEVIATIGN ROTOR

BAR PARBHETER

+ 2069
« 2126
«1533
«1192
«0542
«0536
«0651

0378
QG5
0290
L0237
0115
0116
+0143

MOMENTUM AVG.

ANGLE
(DEG)

he326
34230
5.0hL2
6,668
8,095
12.902
20.909

PRESS
RATIO

1.311
1.316
1. 318
1,337
1,369
) S
Telelh

53592,69€

RePyHe

24.9732 LDH/SEC-SQ FT

vii
(FT/SEC)

310.85%
317.710
347481
361,03
352425
327415
J0B.83

vzz
LFT/SEC)

382429
399,43
406.53
429.73
478449
S0hal1
495,83

ROTOR
ADIABATIC
EFF

+6839
7036
« 7832
+ 8517
9428
90611
+9611

ROTOR PRESS RATIO

MASS AVERAGE TEMPERATURE RISE

ui
(FT/SEC)

1104.,53
1053.82
938,48
B8La458
Ta744T
653,56
558486

uz
(FT/SEL)

1062430
1016.15
937.34
861.306
78431
698444
64772

ROTOR
POLYTROPIC
EFF

»7E53
7148
7973
+8576
+ 9453
9630
+ 9629

1.3465
1.1059



og

NASA SHALL AXIAL COMPPISSQR TEST 5 DECEZHMBER, 1974 (COMBINED TEHP,.)

ROTOR PERFORMAWGE NMASA SHALL AXIAL COMPRESSOR (METRIC UNITS)

70 PERCENT DESIGN SPEED -« SCAN NO 3
1.0256 KGS/SEC FQUIVALENT SPEED
61,7346 COUIVALENT FLOW /7 INLET ANN AREA

EQUIVALENT HFIGHT FLOW
PERGCEHT NDESIGM EQUIVALENT FLOW

[ LI}

53592.696 R.P.H,
121.9300 KG/SEC~-5Q H

[ [

INLET VELOCITY DIAGRAM DATA
CALGULATED AERODYNAMIC BLOCKAGE = ,9946

PERCENT SPAM  BLTA®L A vuv1 M* 1 BETAL vi vui M1 VM2 vz1 V1

FROM TIP )

(Le Eod 26} (M/SEC)  tM/SEC) tDEG) (M/SEC} (H/SEC) {H/SEC) (M/SEG) M/ SEC)

.00 73,79 350,61 336,66 1,039 0.00 97,90 0,00 +290 97,90 U 75 336,66

9429 72.69 336,45  321.21  .998 LT 100,11 0.00 297 100,11 96484 321.21

24,93 69,91 316,33 295,19 ,934 0,20 138,00 0400 321 108.00 106401 295,19

b3t 67,73 291,35 269,62 866 2,00 110, 48 0,00 1328 116440 110404 269,62

58411 65489 262,96 240,02 V784 .00 107,41 8.0 319 107440 107,37 240402

A2, 64 63410 223.38 199,21 663 8460 101,07 0,00 « 300 101,07 99471 199,21

100, G0 60,23 196,26 170434  .582 0. 00 97 bl 8,00 +289 97tk 9uei3 170434

EXIT VELOCITY DIAGRAM DATA
CALCULATED AERODYNANIC BLOGKAGE = L8931

PERCENT SPAN BETA*Z ve2 vue2 M*2 BETAZ vz vu2 M2 yM2 viz uz
FROM TIP

(Te ¥4} (DEGY IHéSECl (MH/SEC) (DEG) {M/SEC) (M/SECH {M/SEC) (M/7SEC) (M7 SEC)

n.cd 6i.32 250,8% 220.07 o712 LOWTH 158,92 183.72 451 120. 408 116,52 323479
11.13 58,27 236460 201.29 673 b1.086 165,07 108.43 «469 124,47 125.75 309.72
30e1ly 55,33 219.17 180.25 +626 40.22 163.30 185.45 467 124469 123.91 285.70
48,47 4B.99 199,67 150.638 573 40,43 irz.27 111.86 LR 131.01 131.00 262454
67.05 3a.02 1AB.28 115.55 + 543 39,48 18952 120.51 « 547 146.28 145.85 239.06
87.76 22479 169,45 65.63 191 L3.31 214%.68 147.26 1622 156.22 153.65 212.89
100.G0 13.96 isl. ik 38,59 68 45443 222,94 158,83 2648 156.45 151.13 197.42

ROTOR PERFOPHANGCE DATA

PERCENT SPAN FROM TIP HASS DELTA INGIDENCE AMGLE b OHEGA* LOSS DEVIATION ROTOR ROTOR RGTOR
LEADING TRAILIMG FLOH BETA® MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC
EDGE EDGE (PCT} (DEGY (DEG) (DEG) (DEG) RATIO EFF EFF
.00 0.50 2.00 12.47 9,949 9.481 + 3972 «2069 «0378 he326 1.311 6939 « 7053
9,29 11.11% 11.51 14,42 13.742 9.427 + 14137 « 2126 0005 3,230 1.316 « 7338 27145
24,973 30411 30.70 1%.58 10.749 B.719 hib7 «1533 2290 5.042 1,318 « 7892 #7973
40,314 LB LT 48 .89 18.74 i0.5697 74972 4314 1192 20237 6.668 1.337 «8517 + 8576
58411 67.05 67.67 26487 11,167 7.469 « 5090 +8542 0115 8,095 1.369 «9L28 + 9453
82.64 87.70% 3R .57 40,38 11.534 64563 + 3947 0536 + 0116 12.9062 1.414 «9611 » 9630
100.G0 in0,00 196,01 46437 11,476 5.402 3478 s 1691 «Q1h3 20,909 1.414 +9611 «9629
HOMENTUM AVERAGE ROTOR EFFIGIENCY = + 8426 (POLYTROFIC) HOMENTUH AVG., ROTOR PRESS RATIO = 1.3465
MOMENTUH AVFRAGE ROTOR EFFICTILNCY = +8359 {ADIABAYIC) MASS AVERAGE TEMPERATURE RISE = 11,1059



PERCEMT SPAN

FROH TIP
{Le Eod

G060
10.66
23,96
46,76
65,44
G6.99

100.00

PERGENT SPAN
FROM TIP
(Te €)

g.on
10.986
29.62
47,75
66.72
B7.92
100460

PERCENT SPAN FROY TIP
TRATLING

LEADING
EDGE

g.0n
10:.66
28.96
46476
655404
86,99
100.00

HOMENTUM AVERAGE STAGE EFFICIFNCY
MOMENTUM AVERAGF STAGE EFFICIEMNCY

Lo
[

ENGE

0,00
1%.96
29.62
47,75
66.72
a7.42

100.90

BETA 3
(0EG)

37.15
38,21
36.22
36.29
15.97
39,95
41.23

BETA &
[DEG)

“21.1*?
~21.52
~18.53
"16021
~313.91
-10.21
~8,33.

HASS
FLOW
{(PCT)

L0
11.51
30.70
40 .89
B67.67
A8 .57

103,00

MASA SHALL AXIAL COMPRIZSSOR TCST 5 DEGEMBER, 1974

STATNR PERFORHAHNCE

V3
(FY/SEC)

588,28
588,64
592.58
62010
" 66548
735.29
766,95

Vi
IFT/SEC)

S02474
507456
506.61
517.09
548,26
578.63
588,32

DELTA
BETA
{DEG)

58.62
59473
Sh.T5
52450
49,88
50.15
49.56

« 2193
8118

[{ i

(COHUBTHED TLHP.)

NASA SMALL AXTAL COMPRLSSOR (ENGLEISH UNITS)

70 PFROFNT DESIGN SPLZ0 -~ SCAN NO

INLET VELOGCITY DIAGRAH DATA
CALCULATED AEROODYUAMIC BLOCKAGE =

vu3
(FT/SEC}

350.40
304.10
350.15
367403
390.940
472410
E05 .47

M3

505
+512
+519
545
+588
652
.b83

EXIT VELOCITY DIASRAM DATA
CALCULATED AERODYNAMIC BLOGCKAGE =

vi4
(FY/SEC)

-184,01
~186.4 16
-161.03
~144.38
-131.78
-1082.52
~85.,23

INCIDENCE ANGLC

MEAN SUCT SUR
(NEGY {1EG)
«827 ~3.,095
2,051 -1.328
=+315 ~3.658
~1.308 =324
-3.325 ~6.,237
_20156 -5-095
-3.403 -6, 844
(POLYTRORIC)
(ADIABATIC)

J
FACTOR

4673
4625
4270
4167
$ 3977
#4130
179

My

v 34
439
o 4D
450
479
+505
2514

STATOR PERFOFHANCE DATA

0

HEGA
BAR

20562
«8501
«0292
+0528
+0629
«1127
1045

3

+9389
VH3
(FT/3EQ)

462.55
4H2.51
478.07
459,81
538.57
563,71
576.81

+9936
VHG
{FT/S5EG)

LbE7.86
72,19
480.33
L9B.52
532.18
563448
982.12

LOSS
PARAHETER

+01886
«0162
«0u3l
. 0155
0175
+ 0293
0261

HOMEN

DEVIATION
ANGLE
{DEG)

=a541
~4,833
LT 950
-3.974%
«2.375

1.372
18,267

TUM AVG,

Vz3
{FY/SEQ)

GST W7
461,75
478.C6
499,45
536.61
556,15
B60,E7

VZg
(FT/SEG)

402.72
L7140
480,33
496.16
530.23
561.03
560.43

STAGE
PRLSS
RATIO

1,300

1.305
1.312
1.324
1.351
1.375
1,375

STAGE PRESS RATIO

STAGE
TEMP
RATID

1.1158
1.1158
1,1033
1.1013
1.8993
1.1081
1.1681

HASS AVERAGE TEHPERATURE RISE

U3

{(FT/SEGY

1031467

992.83
926416
861.31
793.25
Tih4,75
667 .36

ut

(FT/SEG)

i

024,19
949.88
931.46
874,70
815.31
748,95
711.13

STATOR

POLYTROPIC

I #

EFF

« 7955
«8233
«9024
+B450
+8282
W TU5G
TULE

1.3355
1.1059



(44

PEPCENT SPAN

FRON TIP
(L. €,)

0.00
10.66
28,96
46.76
65,44
86,99

100400

PERCFNT SPAN
FROHW TIP
{T. €.}

g.00
10,96
29.€2
47.75
66,72
B7.92

i50.00

PERCENT SPAN FROM TIP
TRAILING

LEABING
EOGE

0.00
10.66
28.96
46.76
65l
B&.gg

100.00

HOMFNTUM AVERAGE STAGE EFFICIEHCY
MOMENTUM AVEPAGE STAGE EFFICIFNCY

EOGE

0.00
10,96
29.62
47,75
66,72
87.92

100,00

BETA 3
o= G

37.168
38.21
36,22
36,29
35.97
39,95
41.23

BETA &
(DEG)

=21 47
~21.52
-18063
-36.2%
-13.94
~13.21
-8,33

HASS
FLOW
(PCT)

.00
11.51
30,70
48,83
67467
B8 .57

134,00

NASA SMALL AXTAL COMPR=SSOR TEST 5 DEGEMBER, 1974 (COMBINED TEMP.)

STATOR PERFORHANLE

v3
(H/SEC)

176.87
179.42
la0.62
189,01
202484
224,12
233,77

Vi
[H/SEC)

153,24
154.70
i54.01
157.61
167,11
176.37
179,32

DELTA
BETA
(DEG}

58.62
59,73
Gilee 75
52,50
49,88
50.15
49.56

«8133
+8118

70 PCRCENT DESIGN SPCED - SCAN NO

INLET

VELOCITY DYIAGRAH DATA
CALCULATED AERODYMAHIC BLOGKALE =

VU3
{H/SEC)

106,80
110.98
106.73
111.87
119.15
143.90
154,07

M3

« 508
312
+ 519
2545
+588
+652
083

EXIT VELOGITY DIAGRAM GATA
CALCULATED AERODYRAMIC BLOCUKAGE =

VU4
{M/SECH

-56,.09
~56. Tt’
-49.08
=401
=hQ.17
~31.25
-25.98

Hy

o3
« 439
s G40
450
«479
«5205
514

STATOR PERFOFHANCE DATA

INCIDENGE AMGLE
MEAN SUCT SUR
(DEG) (DEG)
«827 ~3,095
2.051 =-1.320
~e3185 =3.659
-1,308 ~4 324
-3.325 “Be237
-2.156 -5,095
=~3.403 ~6.844
(POLYTROPIC)
(ADIABATICY)

0
FACTOR

Wb73
HB25
4276
4167
3977
<4130
4179

0

HEGA
BAR

0562
3501
292
«0528
«0629
1127
+1045

3

9080
Vi3
(M/SEC)

140,98
140,97
145.71
182434
164416
171.82
175.81

+ 3936
Viy
{M/SEC)

142,60
i43.92
146.46%
151.34
i62.21
173.58
177,43

LOSS
PARAMETVER

«0188
«0162
+0091
«0155
0175
«0293
L0261

HOMENTUM AVG. STAGE PRESS RATIO

NASA SHALL AXIAL COMPRESSOR (METRIC UNITS)

DEVIATION
ANGLE
{DEG)

~eBhl
'“0833
-4,958
'3-9?“
“2-3?5

1,372
10.267

VZ3
(M/SEC)

139444
140.74
145471
152,23
163,56
169451
170.95

VZa
{M/5EC)

141.04
1453.68
146440
151.23
161.61
171.25
172.53

STAGE
PRESS
RATIO

1.300
1.385
1.312
1.324
1.354
1.375
1.375

STAGE
TEMP
RATID

101158
1.1158
1.,1039
1.1013
1.,0993
1.10681
1.1081

MASS AVERAGE TEHPERATURE RISE

u3

tHW/SEG)

{

31445
3az.62
282429
262,53
241,78
217.86
203.41

U4
M7/SEC)

312.17
331.71
283.91
266461
248,51
228.28
216.75

STATOR

POLYTROPIC

EFF

« 7955
8233
8024
8450
«6282
« 7454
«7B45

1.33565
1.1059



NASA SHMALL AXTAL CONPRZISSOR TFST 5 DECEMOERs 1974 (GCOMIIHNED TEHP.)
ORIGINAT! PAGR I3
OF POOR QUALITY

ROTOR PERFORMANGCE HASA SHALL AXIAL CONPRESSOR (ENGLISH UNITS)

70 PERGCFNT DESIGH SPEZD - SCAN HNO 4
2.0664 LBH/SEC CAQUIVALENT SPcED
56,4200 EQUIVALENT FLOW 7 INLCT ANN AREA

EQUIVALENT WE IGHT FLOW
PERCENT DESIGN FOUTVALENT FLOW

53559.373 RePJHe
22.8234 LBM/SEC-5Q FT

un

INLEY VELOCITY DIAGRAMW DATA
CALCULATED AZRODYNANMIZ BLOCKAGE = 1.0309

PERCENT SPAN BETA¥1 V¥l vu¥t M* L BETAL Vi VUi M1 VML vZi Ul
FROM TIP
(L. E.} (DEG}Y {FT/SEC) IFY/SEC) {DEG) {(FT/SEC) (FT/SEC) {(FT/SEC) (FT/SEC) {FT/SEC)
0,00 75416 T1h1,45 1103.85 1,030 0,00 292.52 0,90 260 292.52 283.10 1103.85%
3.59 74,23 18914,38 1057.01 «9391 .00 298.60 0.00 «2718 298.64 288,83 1057.01
23.61 71.76 1026,66 975,09 «928 G.40 321,31 G.00 «290 321.41 318,41 37E.09
38.46 E3. 84 9524 44 894,13 +861 g.00 3z2a.20 b.00 « 297 328.20 327.15 894410
56.30 68,16 8508442 796,83 oF70 0,08 319. 30 G.00 « 288 319,30 319.19 796,83
81,72 65,46 723,56 658,20 +653 .04 3id.51 G 0C 271 300.51 296447 658,20
100, G0 62,54 629443 558451 +568 .00 290.25 0.00 282 290,25 280,38 568.51

EXIT VELOCITY DIAGRAM DATA
CALCULATED ACROOYNAMIC BLOCKAGE = 8717

PERCENT SPAN fFTA¥2 vz vie2 M¥2 BETAZ va vue Me VHZ2 vZz uz
FROM TIP

(Te Eo} (DEG) (FT/5RG) (FY/SEC) {DEG) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEG) {FY/SEC)
0.00 62443 792,12 702,15 083 bl kd 513.50 359,50 T} 166 .66 354.86 1061.64
10.40 59,99 Th3I b 643,82 «Bh2 45,22 527.86 374,71 s 456 371.79 363467 18£6.53
29.56 56493 657.22 550.78 .569 L7.29 528.68 388.49 h58 358,58 356,35 939,27
48,09 49,16 617,26 466,99 «538 et 565,05 395. 41 +4H92 413 .65 403463 862,40
664610 18.32 578,85 358,94 «507 biJ22 623.17 L26.75 + 546 454,12 452.78 T85.69
87.64 21,08 536,06 192.83 L3 45,31 711.27 S05.70 B27 50017 491,95 698.53

180.00 1t .46 511,03 101,57 452 47440 74073 545.75 656 500.84 483.61 Bh7.31

ROTOR PERFORMANCE DATA

PERGFNT SPAN FROM TIP YA SS DELTA INGIDENCE AMNGLE D CHEGA* LOSS OEVIATION RCTOR ROTOR ROTOR
LEADING TRATILING FLOW RETA¥* HEAN SUGT SUR FACTOR BAR PARAMETER ANGLE PRESS ABDIABATIC POLYTROPIC
EOGE EOGE IPCT) {DEG) (DEG) (DEG) {DEGY RATIO EFF EFF
.00 0.40 0,06 12,73 11,321 19,853 4262 «2202 0388 5,436 1.330 «b692¢2 « 7043
8.59 16.40 10.569 14,23 t2.102 10,863 St 75 «2319 0821 4,795 1.339 «6933 #7054
23,61 2354 20,20 1%.83 12,371 10.432 4865 «2198 «0398 6.449 1,334 o 72E7 2 7375
38,46 48,09 47.82 2%.68 12,551 9,939 LT8G «1551 0308 bebh?2 1.350 +8190 «B265
56.30 b6, 60 6b.07 29,84 13.223 9,613 4618 1029 0221 7.049 1.381 «+ 8946 «903¢4
BL.72 87.64 67.94 h,38 13,798 DaBho 5219 0758 +1165 11,023 1.430 9482 + 9508
108,00 106.00 196.00 5i.08 13.788 TeTlh +3690 « 0958 Q207 18.515 1430 «9482 « 9507
HOMENTUM AVERAGE ROTOR EFFICTFNCY = «8183 (PQLYTROPIC) MOMENTUM AVG, ROTOR PRESS RATIO = 1,3623
MOMENTUM AVERAGE ROTOR EFFICIENCY = 8102 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 1.1138

[#+]
(95}



vE

/s

EQUIVALENT WF IGHT FLOW
PERCENY DESIGN FOUIVALENT FLOMW

nan

PERCENT SPAN BETA*]1 VEL
FROY TIP
(L. EJ) (NFG) (H/3SECY
0.089 75-16 3uB L7
8,59 The23 I134.79
23.61 71.76 312,93
38,46 63.84 - 290.3¢
56430 A8.16 261.65
At.72 65.46 220,54
100.0B 62.54 191,85
PERCENT SPAN RETA®2 yr2
fFROM TIP
(Te Eu) (NEG) (M/SEC)
.09 62.43 241 o bt
7104 4B 59,99 22b.61
29454 56.93 200.32
43.09 49.18 188414
B&.60 38.32 176443
87.64% 21.08 163,39
i00.06 11.46 155,76
PERGCENT SPAN FROH TIP A SS
LEADING TRAILING Loy
ENGE FOGE (PCTH
0.00 0,00 g,00
8.59 10.44 16.69
23.61 29.54 29.2b
38446 h8.09 47.02
56430 66.60 66407
81.72 87.64 074948
100,00 100.40 180,01

HOMENTUM AVERAGE ROTOR fFFICIFNCY
HOMENTUH AVEPAGE ROTOR FFFIGIENCY

NASA SMALL AXTIAL COMPRESSOR TEST 5 NECEMBER,

5

(

{

[t

«9373
6.6200

YUu*1
M/SEC)

336445
322418
297.21
272.52
2424 57
200.62
179.23

vue2
M/SEC)

214,91
196,24
167.88
142,434
109.40

58.78

30.96

DELTA
BETA*
{DEG)

12.73
14,23
14.83
20,68
29.84
b, 38
51,08

«8183
+ 8182

ROTOR PERFORHAMNCE

70 PERCENT

KG/SEG

NASA SMALL AXIAL COMPRESSOR

BESIGN SPEZID - SGCAN NO

A

FQUIVALENT SPeED

EQUIVALENT FLOW / INLET ANN AREA

INLET VELOGCITY DIAGRAM UDATA
CALCULATED AERODYNAMIZ HLOCKAGE = 1,0309

H¥1

1.5308
«99¢%
+928
861
776
+653
+ 568

BETAL
{DEG)

G.00
.00
u.00
6,48
G.00
g.00
g.00

Vi
(M/SEC)

89.16
91,01
97.93
100.04
97.32
1. 59
88.47

vul
(M/SEG)

0.00
G.06
0,00
G.00
B.00
.00
G.00

EXIT VELOGITY DIAGRAM DATA
CALCULATED AEROQDYNAMIC DLOCKAGE = L8717

H¥2 BETAZ
{DEG)
«683 G403
+0h2 45,22
+569 47.29
0538 ““thi
«507 43,22
473 45.31
452 47.46
INCIDENCE ANGLE
MEAN SUCT SUR
{(DTGY {DEG)
11.321 13.853
12.102 11,863
12.371 10,432
12,551 3,939
13,223 Feb13
13.790 B.8u46
13,788 To71h
{POLYTROPIC)
(ADIABATIC)

vz
(M/SEC)

156451
164,89
16ie14
172.23
189,94
216479
225.77

ROTOR PEFORMANCE DATA

]
FACTOR

h262
475
+ 4865
247 BY
4618
4219
+3690

vuz2
{H/SEC)

109.57
114,21
118.41
120.52
130.07
154,14
166,34

OMEGA*

LO3S

M1

+ 264
2270
«290
297
+288
271
«262

Hz

ol 3
« 456
4538
492
« 5S4t
«B627
656

{HETRIC UNITS)

1974 (COMBINED TEHMP.)

53

VM1
H/SEC)

89,16
91,014
97,93
100.04
97.32
91.59
BB.47

VM2
M/7SEC)

111.76
113.32
10%.30
123,03
138.42
152445
152,65

OEVIATION ROTOR

EAR PARAMETER

<2202
02319
«2195
+155¢
«10629
«0758
«0990

«0388
«0421
«0398
«0308
«0221
0165
+B207

ANGLE
({DEG)

5.436
4,795
ba 449
G.642
7.049
11.623
18.515

PRESS
RAYIOQ

1.330
1.330
1.331
1,350
1.381
1.430
L.4 30

HOMENTUH AVG. ROTOR P
MASS AVERAGE TEHWPERATURE RISE

559,373 RePsle
111.4334% KG/SEG~S5Q M

Vi1
(H/SEC)

86429
88,03
96,14
99,71
97.29
90.36
85,46

vZaz
(M/SEC)

108.16
110.85
108.62
123.03
138.61
149,95
14747

ROTOR
ADIABATIC
EFF

+6922
26933
' 7267
8190
8986
«8482
9482

RESS RATIO

Ui
{U/SEC)

336445
322.18
297.21
272.52
22487
200.62
170.23

ua
{H/SEQ)

323.59
310.45
206429
262.86
23%.48
212491
197.30

ROTOR
POLYTROPIC
EFF

«7T043
« 7054
« 7375
» 8265
+9031
+9508
9507

1.3623
1,1138



PERCEMT SPAH

FROM TIP
(L. Eu)

D.00
10,67
28,51
4647
65,16
87,08

100.00

PERCENT SPAN
FPOM TIP
(T« E1}

o.00
10,94
30.18
ha,.15
66,94
87,96

1an.en

PERGENT SPAM FRO!I TIP
TRAILING

LEADING
EDGE

0,08
10.07
28.51
Lo, 47
65.16
87.08

100.00

HOMERTUM AVFRAGE STAGE FFFIGCIFHCY
HOMENTUM AVERAGE STAGE EFFICILMCY

EDGE

0.00
18,94
30.18
48,15
60494
87.96

100,00

RETA 3
{DEG)

41,80
43,290
43.62
40,87
44,206
42.6%
53,91

BETA &
(DEG)

~31.93
~32.04
'24.32
-19.66
~1 6,410
-12.40
-10,05

MASS
FLOW
(PCY)

B.00
12.69
29 .26
47.02
6b.N7
3794

123,60

HASA SHALL AXIAL GOMPPESSOR TEST 5 DeCEMBER

STATOR PERFORUANCE

[LI]

vI
(FT/SEC)

556,37
560,70
570440
604,73
653.63
730,53
764,28

Vi
(FT/SEC)

458,48
459,53
455,57
474,02
519,52
549.52
55794

NELTA
BETA
{DEG)

73,73
75.24
67.94
60.53
57.08
55.03
53.96

« 7903
+ 7813

NASA SHMALL AXTAL COMPRESSOR

70 PFRCGENT DESIGN SPEZD - SCAN NO

INLET VELOGITY ODIAGRAM DATA
CALCULATED AERODYNAMIC BLOCKAGE =

vu3
{FT/SEC)

370,17
363.83
393.53
395.68
422,39
494474
530,02

H3

o486
hB5
» 495
«529
375
«6h4B
678

EXIT VELQCITY DIAGRAH DATA
CALCULATFD AERCDYNAMIC BLOGKAGE = 1,0887

vug
{(FT/SEC)

=242.48
-243,.79
-187.61
-159,46
=-150.13
-118,03

=-97.,38

INCIDENGE ANGLE

HEAN SUCT SUR
(DEG) {DEG)
5.482 1.560
7.051 3.654
Telll 3.755
3,293 272
997 «1.923
«509 “2:428
~o785 =4.166
{POLYTROPICI
(ADTABATIC)

J
FACTOR

+57T40
«5697
«5352
+ 4952
«h52%
hb24
«4673

MG

« 394
+395
2392
510
451
W77
+ 485

STATOR PERFORMANCE DATA

0

HEGA
BAR

«0708
+0696
+0729
0831
05818
«1195%
«1101

1974

(COMIINED TEMP,)

{ENGLTSH UNITS)

4

« 89495
¥H3
{FT/SECH

blt.01
LOBeTH
412490
L57 431
498,82
537 .50
550464

VY
(FT/SEGC)

389,11
389.53
415.15
46,39
497,35
536.70
5h9.38

L.OSS
PARAMETER

0217
« 6205
0218
«0240
+ 0163
«u309
aL2Th

HOHEN

OEVIATION
ANGLE
(DEG}

-11.601
~15,352
-18.806
=7+ 437
-5.272
-.326
8,545

TUH AVG,

Vi3
(FT/SEC)

439.46
408.6B
412489
456,97
497,00
530.28
535,43

vz
(FT/3EC)

384484
338,388
415414
446407
485,54
529449
534,20

STAGE
PRESS
RATIC

1,316
1.316
1,316
1,331
1,365
1,388
1.388

STAGE PRESS RATIOD

STAGE
TEHP
RATED

i.1223
1.1223
1.11639
1.1093
1.1674
1.1432
1.1132

HASS AVERAGE TEMPERATURE RISE

u3

(FY/SED)Y

1331.03

294,35
927.22
861.83
793.81
714,00
66694

Ul

(FY/SEC)

1023.5%

989.31
929,13
872.92
814412
Tae,.36
718.69

STATOR

POLYTROPIC

EFF

«7961
8057
+B164
+80585
+ 8607
7618
«7988

1.3480
1.1138



13

HASA SMALL AXTAL COMPKESSOR TFST 3 DECEMOER, 1974 (COMBIHED TEMP,.}

STATOR PERFORMAMGCE HNASA SMALL AXIAL COMPRFSSOR (METRIC UNITS}
70 PERCENT DESIGN SPEZD -~ SCAN NO 4

INLET VCLOGITY DIAGRAM DATA
CALCULATED AERODYHAMIC BLOSKAGE = ,8995

PERCENT SPAN BETA 3 ¥3 vu3 M3 VH3 VZ3 u3
FROM TIP
(Lo Es) (DCG) (M/SEC) {M/SEC) (H/SEC) {M/SEC) (M/SECY
0.00 41.A0 169,28 112.83 480 126.19 124480 J1h.20
10.07 43,20 170.90 116499 +485 124,58 124.30 303.08
28.51 43.62 173.86 119,95 «485 125.85 125,85 282462
hbe 4T 46.87 184,32 120.60 + 529 139,39 139.29 262.69
65.1€ 41,26 199,23 128.74 575 152.04 151,48 241,95
87.08 42,H3 222467 156,80 + BLE 163.83 161.63 217.63
100,07 43.91 232.95 161,55 «678 167 .84 163.20 203.28

" EXIT VELOGITY DFAGRAM DATA
CALCULATED AERODYNAWIG BLOCKAGE = 1,0007

PERCENT SPAN BETA 4 LA vuy Hiy VHL VZg U4
FROM TIP

(Ts Fo {(0EG) {(M/SEC) (M/SEC) {M/SEC) (H/SEG) (H/SEG)

0.00 ~31.93 139.75 -73+491 v 394 118.60 117,30 311.98
10494 =32.74 140.07 =74,431 «395 118.73 118.53 304.54
10.18 ~24, 32 138.86 =57.18 + 392 126454 126.5% 283.20
43,15 ~19.66 Ihi, 08 ~48460 410 135.08 135,96 266,06
66494 =16.30 158,35 -45,76 851 151.59 151.04 248.44
a7.%6 ~1Z2.40 167.49 ~35.,98 BTT 163.59 161.39 228.10
100.00 -10,05 170,086 -29.568 «485 16745 162,82 216.562

STATOR PERFORMANZE DATA

PERCEMNT SPAN FROM TIP HASS DELTA INCIBENGE AMNGLE J OMEGA LOSS BEVIATION STAGE STAGE STATOR
LEADIMG TRAILING FLOH BETA HMEAN SUCT SUR FACTOR BAR PARAMETER AHGLE PRESS TENMP POLYTYROPIG
EDGE EDGR (PoT) {0E£G) (NEG) (DEG) (DEG) RATID RATID EFF
0.00 e,00 .00 T3.73 S.h82 1.569 5740 Q708 0217 ~11i.001 1.3186 1.1223 « 7361
10.07 10,94 19.69 75.24 7+051 3.654 5697 « 0696 +» 1205 ~15,352 1.3 t.1223 «8057
204,51 30,18 29426 67.9% Ta111 3.755 +5352 0723 0248 -10.8806 i1.316 1.1169 «816h
Lb. L7 L8415 47.02 60,53 3,293 s272 «4952 «0831 «0240 =T7.437 1,331 1.1093 +8055
65.16 66,94 66,07 57.05 «997 ~1.923 4525 0581 «01560 «5.272 1.365 1.1074 «8607
87.08 87.96 47,94 55.03 +S9 -2.428 AB2Y «1195 <0303 -.826 1.338 t,1132 «7618
1e0.00 100,00 100.80 53.96 ~ef25 -4.,166 4673 «1101 0274 B.545 1,388 i.1132 «7988
HOMENTUHN AVEPAGE STAGF LFFICIFNCY = «7903 (POLYTPOPICH HOMENTUM AVG. STAGE PRESS RATIO = 1.3480
HOMENTUM AVERAGF STAGE EFFICIFNCY = « 7813 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 1.1138

)



ORIGINAY; PAGE 48
OF POOR QUALITY

EQUIVALENT WEIGHT FLOM
PERCENT DFSTGN EQUIVALENT FLOW

an

PERCENT SPAN BETA®Y V¥y
FROH TIP
{Le Eol} (DCGY (FT/SED)
ol.c0 Tha54 1146,93
3,15 73.51 1130.76
2helS 70.90 1328, 54
39,44 68.84 95644173
57.27 A7413 B60.31
82.24 6h,b1 727.93
108.00 614,55 636413
PERCENT SPAN BETA*2 V*2
FROM TIP
1T. £} (DEG) (FT/SEC)
0,00 61,32 309,C9
1t.86 59,04 756495
29,95 55.494 681,386
18,25 49, 038 632,406
6687 38,651 . 592,48
BY W76 21.56 Shy,7R
100.048 12.17 816.21
PERCENT SPAN FROH TIP MASS
LEAGING TRAILING FLOY
EDGE ENGE (PCT)
0.00 0.30 .08
.15 10,86 11,3¢
2hoh5 29,95 .20
39,44 4B.25 43,04
57.27 66,87 86,97
82.21 87,76 38,30
100,00 00,00 100.606

MOMENTUHM AVEPAGE ROTOR EFFICIFNCY
HOMENTUM AVERAGE ROTOR EFFICIENGY

[3Y]
~J

HASA SMALL AXTAL COMPPESSOR TEST 3

ROTOR PEIFORPMANGE

70 PEPCENT DESIGN SPEED -~ SCAN NO 9
2,1551 {pM/SEC EQUIVALcNT SPEED % 5356364919 R.P.H,
58,4399 EAUIVALENT FLOH / INLET ANN ARZA = 23,8023 LBH/SEC~SQ FT
INLET VELOCITY OIAGRAM DATA
CALCULATED AERODYIHAMIGC BLOGKAGE = 1.0165
vuel ¥t BETAL Vi vui H1 VML VIl ui
(FT/SEC) (DEG) (FI/SEC) (FT/SECH {FT/SEC) (FT/SEC) {FY/SEC)
1105, Lt 1.035 e 305467 t.00 1270 305.67 295,83 1105446k
1655, 48 « 394 n.ot L2 40 0400 282 31246 302.23 1055.48
971,93 + 230 0.u0 336450 0,08 + 304 336450 330,32 97193
09d.04 +8G63 ue o 343,80 0.30 311 Is3.00 342,69 830,04
792,67 + 778 0,00 334.37 g.0a6 «3062 334437 334.25 792.67
h56.50 + 657 0.00 34 bb 0.00 284 314,46 310.24 656450
559,32 57k 0.00 303.02 a.4q0 274 303.02 292.72 559,32
EXIT VELOCITY DIAGRAM JATA
CALCULATED AEROOYNAMIC BLOCKAGE = L8793
vue2 r? BETA2 vz vua N2 vHZ vie uz
(FT/3EC) (DEG) (FT/5EC) {FT/3EC) {FT/SEG) (FT/SEC) {FT/SEG}
709.84 «699 42,38 524,98 353,34 «453 388,27 375.70 1063.18
649.12 +B54 L3 hb 536443 360.98 hblY 389,38 380.87 toid.18
564,92 +592 L, 40 534.53 373.99 484 3al.o 379.53 938,91
477,92 «552 42491 565.56 385,05 +493 Thih.24 hih,22 862.97
368488 «528 41 .96 B23. 48 416485 547 463464 Le2.27 785.73
135,95 U473 L4.78 709,92 500.07 626 503.90 495,62 699.03
148.81 SN5T7 46,81 738.67 539.44 654 504.61 487,45 648,25
ROTOR PERFORMANCE OATA
DELTA INGIOENCE ANGLE 0 QMEGA*® LOSS DEVIATION ROTOR ROTOR ROTOR
BETA® HEAN SUCT SuURrR FAGCTOR BAR PARANMETER ANGLE PRESS ADIABATIC POLYTROPIC
(DEGH {DEG} (DEG) (DEG} RATIO EFF EFF
13.22 10.706 10.238 «Hit9 .2032 0371 44332 1,334 o711 o 7226
1447 11.583 10.227 s 5343 2477 +ChDb 39044 1.332 7080 « 7195
1t.986 11,664 9,665 iG585 «1867 «0348 5.5491 1,334 + 7600 « 7700
19.848 11.724% 9. 048 4600 «1331 «0265 6,652 1.351 « 8415 « 0481
28.62 12,304 8.647 o 4437 «0778 « 01865 7.436 1.383 9227 « 9261
42,86 12.791 7,833 4156 0581 +0126 11,658 1.430 « 35985 +9616
49.38 12,6800 6.726 + 3655 «0758 0158 19.229 1.43% +9596 +9616
= + 8368  {POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATID = 1.3628
= + 8287 ({ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 1.1%14

DECENBER, 1974 (COMBINED TEMP.)

NASA SMALL AXIA. COMPRESSOR {ENGLISH UNITS)



8¢

MASA SHMALL AXIAL COMPRESSOR TEST 5 DECEMBER, 1374 (COMBIMED TEHP.}

ROTOR PERFORMAMCE NASA SMALL AXIAL COMPRESSOR (HETRIC UNITS)

70 PEPCENT DESIGN SPEZD =~ SCAN NO &
«9775 KG/SEC CAUIVALENT SPEED
S8.8399 EQULVALENT FLOW 7/ INLET ANN AREA

EQUIVALENT HEIGHT FLOW
PERCENT DESIGH EQUIVALEMT FLOW

536364919 RePoHe
116,2126 KG/SEC-5Q M

INLET VELOCITY DIAGRAM DATA
CALCULATLD AEROOGYNAMIC BLOCKAGE = 11,0165

PERCENT SPAN RETARL vEy Vu*t H*q BETAL Vi vuL M1 VH1 vZii V51
FROM TIP

Le Fu) DEG) UM/SEC) . (M/SEC) (DEG) (M/SECY (H/3EC) (M/SEC) {H/SEC) (H/7SEC)

.00 Tha54 349,58 336. 94 1.835 0. 00 93.17 B.00 276 93.17 90.17 336,94

315 73.51 136.51 321.71 +998 0,00 9%, 24 0.00 +282 35,24 g2.12 321.71
2h, 45 70,90 313.50 296.25 + 930 .00 102457 2.00 2300 1n2.57 180.68 296.25
39,44 68.88 290,82 271.23 v 8673 .00 104,79 g.00 «311 104.79 1044545 271.28
57.27 67.13 262.22 2h1461 778 0.0 161.92 g.00 +302 101,92 101.88 2h1.61
82.21 6h.41 221,87 200,10 » 657 0.00 95,85 0.08 «284 95.85 94456 200.10
189,00 61.55 193.89 1704 48 574 0.00 92.36 0.00 270 92,36 89.22 170448

.

EXIT VELOGITY DIAGRAH DATA
CALCULATED AERODYMAMIC BLOCKAGE = .8793

PERGENT SPAN BETAY2 y*2 vuez Me2 BETAZ v2 vu2 M2 M2 . vzza Uz
FROM TIP

(Te Eud (NZG} (M/SEC) (M7 5EC) (DEG) (H/3EC) (H/SEC) {¥/SEC) (H/3SEC) (H/SEC)

0,00 €1.32 246,561 216,36 «699 L2.30 168,01 107.70 453 118.34 114,53 324406
10,86 59,04 230,72 197,85 654 h3.46 163.50 112447 whBlh 118,68 116.09 310.32
29.95 55.94 207484 172419 «592 ELTL L 162.93 113.99 464 116,41 115,68 286.18
48.25 L9.08 192.77 145,67 552 42.91 172.38 117.36 <493 126426 126.25 263.03
664 BY 38.51 160.%9 112,43 «520 41,96 190.04 127.06 Su7 141,32 144.90 239.49
87.756 21.55 165,13 B60. b4 o478 bhe78 2lo.38 152.42 +626 153.59 151.06 213.06
100.00 12.17 157,24 33.16 457 46,91 225415 16h4.42 654 153,60 148,58 137.59

ROTQR PERFORMANCE DATA

PERCENT SPAMN FROM TIP MASS OELTA INCIDENCE ANGLE 0 OMEGA* LOSS OEVIATION ROTOR ROTOR ROTOR
LEADTNG TRAILING FLOW AETA® MEAN SUCT SUR FACTOR BAR PARAMEYER ANGLE PRESS ADIABATIC POLYTROPIC
EDGE ENGE (PCT) (DEG) (DEG) (DEG} (DEG) RATIO EFF EFF
0.00 2.90 G.0¢ 13.22 18.706 10,238 4119 + 2032 0371 4,332 1.334 7111 o 7TE226
9.15% 10.36 11.35 14,47 114503 10.227 43043 2177 «0406 Je944 1.332 7080 + 7195
24 445 29.95 30 .20 1%.96 11.564 3,665 + 1585 «1867 «0348 5,591 1.334 oTEDY 7700
39.4b 4R,25 48,04 19.819 11,724 9,048 <4600 +»1331 «0265 6.652 1.351 + 8415 8481
57.27 66.87 6797 28,862 12,304 B.647 P 437 «0770 « 0165 7436 1.383 9227 » 2261
82.21 B7.76 3343L 42.86 12.791 7.833 4156 «8581 +0126 t1.658 1.430 +9596 +9616
100.07 100.90 100.0" 49,38 12.800 64726 «3655 0758 +0158 * 19,220 1.431 «9596 ¢ 9616
HOMENTUM AVERAGE ROTOR EFFICIENMCY = «8360 (POLYTROPIC) HOMENTUM AVG. ROTOR PRESS RAVIOD = 1,3628
MOMENTUM AVERAGF ROTQR EFFICIENCY = «B287 (ADTADBATIC) ‘ MASS AVERAGE TEMPERATURE RISE = 1.111%

\



S
ORIGINAL PAGE
Q)EXE?CH)E{ (ﬂu}&iﬁﬂﬁf

PERCENT SPAN

FpOM TIP
{Ls E.}

.00
19.51
28.90
46465
65,38
87.10

100.00

PERGENT SPAN
FROM TIP
(T, E)}

Qi
ii.01
29.91
hB,04
66.91
87.9%

100,00

PERCENT SPAN FROM TIP
TRAILING

LEADING
EDGE

0,00
10,51
28.910
h6.65
65,38
a47.10

100.90

MOMENTUN AVERAGE STAGE EFFICIFNCY
HOMENTUM AVERAGE STAGE EFFICIENCY

i
Lt

EDGE

Ca00
11.04
29.91
LB 04
66.91
87.99

BETA 3
(NEG)

39,44
h1.15
40,60
39,07
38,72
41,75
42,99

BETA &
(DEG}

-254609
-25.75
~21.49
-18,62
‘15.55
~11.37

-9.12

HASS
FLOH
(PCT)

06
11.36
30.24%
48.0%
66.97
88,33

10C. 00

NASA SHALL AXIAL COMPRESSOR TEST & DECEMBER,

v3
{FT/SEQ)

572,77
57421
561.93
611.32
659,33
734427
767,90

V4
(FT/SEC)

474,66
W72, 27
Lok, 65
486,67
524418
S52.50
562.00

DELTA
BETA
(DEG)

b5413
66,90
62.89
57.69
5he59
53.12
52,11

+8043
<3008

STATOR PERFORMANGE

.

NASA SMALL AXIAL COMPRESSOR

70  PERCENT ODESIGN SPEED =~ SCAN NO

THLET VECLOCITY DIASRAH JATA
CALCULATED AERJOYNAMIC CLOCKAGE =

vu3
(FT/85EC)

363.83
3I77.85
ITB. T
385.29
4124 4%
488,95
523461

H3

« %97
« %98
507
« 535
+ 581
« 650
« 582

EXIT VELOCITY DIAGRAH DATA
CALGULATED AERODYNAMIG BLOCKAGE =

vuy
(FT/SEC)

-20%.85
-z20%.18
-170.21
«155. 42
-143.29
-108.99%
-89.038

INGIDENCE AMGLE

MEAN SUCT SUR
(DEG) (DEG)
34417 -«805
994 1.616
L.072 727
1.480 -1.537
~+567 =3.4880
~e 374 -3,309
=1.643 'gooﬂh
(POLYTROPIC)

{ADIABATIC}

D
FAGTOR

5312
+5303
5104
a2y
0428
4558
«4598

Hi

409
4086
2401
22
456
«BO
089

STATOR PERFORMANGE DATA

0

HEGA
BAR

0701
«0631
«0703
+0602
0592
«1226
«1131

1974 (COMBINE

(ENGLISH UN

5

«3021
Vi3
(FT/75EC)

442.37
432,37
h41.82
475.62
514440
547,79
50171

1.0056
V4
(FT/SEC)

427.92
425,37
432435
461.18
5d4e22
541,66
554.89

LO3sS
PARAMETER

0228
0197
0215
w0175
0163
+ 0318
0282

HOMEN

0 TEHP,)

I¥3)

DEVIATION
ANGLE
(DEG}

=he761
-9.084
«7.942
-6u398
4,338
«218
G476

TUN AVG.

VZ3
(FT/SEC)

437.82
431.66
Whl.82
T4 27
512,52
Shlle 43
546419

V4
IFT/SEC)

423,22
424466
432434
460 .84
502,38
534439
539.56

STAGL,
PRES S
RATIO

14318
1,319
1.318
1,337
1.366
1.387
1,387

STAGE PRESS RATIO

STAGE
TENP
RATIO

1.1204
1.1204
$.1125
1,1065%
1.16G43
1.1120
l.2128

HASS AVERAGE TEMPERATURE RISE

u3

(FT/3EC)

i03z2.52

994,20
927.14
862443
794,13
T14.93
667491

Ui

(FT/SEC)

1025.03

990.55
a3L.32
874,52
815.39
T49.35
7ii.72

STATOR

POLYTROPIC

Ho

EFF

+ 7958
8224
8240
8522
8583
«7559
«7924

1, 3489
1,1114



ov

PERCENT SPAN

FROM TIP
(L. E£.)

0.00
1. 51
28,99
L7991
65,38
B7.10

160.00

PERGENT SPAN
FPOM TIP
(V. Es}

G. L0
11.01
29,91
48,00
66491
B7.,99

100,400

PERCEMT SPAN FROW TIP
TRAILING

LFADING
ENGE

0.00
10.51
28,90
46465
65.38
a7.10
100.00

HOMFNTUM AVERAGE STAGF FFFICIENCY
MOHENTUM AVERAGE STAGE EFFICIFNCY

EOGE

t.a0
13.01
29,91
Ls.0h
66,91
87.99
100,00

BETA 3
{DEG}

39, 44
41.1%
40.R3
39,07
38,72
41,75
42.99

BETA &
(DEG)

-25469
“25.75
=21.49
-18062
-15.86
=11.37

-9.,12

MASS
FLOMW
{PCT)

0.00
11,36
30.29
58,00
60,97
88,438

190.089

MASA SHALL

STATOR PERFORHANCE

V3
(H/SEC)

174,58
175,02
177.37
186.33
200.96
223,810
234,09

Vi
(M/SEC)

1,74
143,95
iui,.62
148434
i59.77
168.40
171.30

DELTA

I

BETA
(DEG}

65.13
66490
62.09
57.69
54.59
53.12
52.11

«3083
« 8000

AXTAL CONPRCSSOR TEST 5

DECEMBER,

1974

(COHOINED TEMP)

NASA SMALL AXIAL COHPRLSSOR (METRIC UNITS)

70 PEPCENT DESIGN SPEZ® - S5CAM NO

INLET VELOCITY DIAGRAM DATA
CALCULATED AERODYNAMIC BLOCKAGE =

vu3
{M/SEC)

110.89
115.17
115,44
117 4 44
125.71
149.03
159,59

H3

197
498
«507
+535
« 581

«650.

«582

EXIY VELOGITY DIAGRAM DATA
CALCULATED AERODYMAMIC BLOCKAGE =

vu4
(H/SEC)

~6247h
=62.54
-51-58
'“?.37
=43.68
-33,19
’27.15

INCIDENGE ANGLE

MEAN SUCT SUR
NGl (0EG)
3a1L7 -+805
4a994 i.616
4.072 o727
1,480 -1,537
-e5067 -3.480
e 37n =~3.309
-1,643 =5.084
[PFOLYTROPIC)
{ADIARATIC)

J
FACTOR

5312
«5303
5104
HT2T
s 4428
«4558
«4598

A

« 1409
s OB
W01
H22
« 456
+880
« 489

STATOR PERFORMANGE DATA

0]

MEGA
BAR

«0701
0638
0703
0602
+0592
+1226
«1131

5

9021
VM3
{M7SEC)}

134,86
131.79
134467
144,66
15b.79
166.97
i71.21

1.0056
VML
(M/5EC)

130,43
129.65
131.78
140457
153.69
165.10
169413

LOSS
PARAMETER

+ G228
0197
0215
+03175
20163
+8318
D282

DEVIATION
ANGLE
(DEG)

-4,761
~9,084
“7+942
~6.398
~h4338
2148
9.476

HOHENTUN AVG.
MASS AVERAGE TEMPERATURE RISE

VZ3
M/ SEC)

133.35
131.57
134.67
164,56
156.22
164472
166.48

Vi
{M/SEC)

129.00
129, 4k
131.78
140446
153.12
162.48
164 146

STAGE
PRESS
RATIO

1,319
1.319
1.318
1.337
1, 366
1.387
1,387

STAGE PRESS RATID

STAGE
TEMP
RATID

14120%
141204
1,1125
1.1065
1,1049
141120
1.1120

u3

(H/SEG)

31471 -
303.63
262,59
262.87
242,05
247.91
203.58

Uk

(M/SEG)

312443
30t.92
283.87
266455
2u8.53
220,49
216493

STATOR

POLYTROPIC

Hu

EFF

+ 7958
82204
+82410
0522
«8583
« 7559
o724

1,3439
l.t110



NASA SHALL AXIAL COMPRESSQR TFST B DLCEMBER, 1974 (COHBINED TEHP,)

ROTOR PERFOIMANSE NASA SHALL AXIA. COHPRESSOR (ENGLEISH UNITS)

70 PERCENT DESIGN SPEZ0 - SCAN MO 6
243317 LBA/SED EQUIVALENT SPEED
63, 6630 EQUIVALENY FLOW /7 INLET ANN ARFA

EGUIVALENT HCIGHT FLOW
PERCENT DESIGH EQUTVALENT FLDN

536144405 RJPeHM.
' 25.7533 LOBH/SEC-5Q FT

n Il
nn

INLET VELOCIYY DIAGRAM OATA
CALCULATED AERODYMHAMIC OLOCKAGE = ,9994

PERCENT SPAN BETA¥Y LA yu*y M¥i BETAL Vi vuL M1 VH1 Vit Ui
FROM TIP
{Ls Es? {DEG} {(F T/SEC) (FT/SEC) (DEG) (FT/SEC) (FT/SEC) (FT/SEG) (FT/SEC) (FTI/SEC)
0.80 73.25 1153.90 1104.97 1.043 0.00 332,46 .00 «301 332.46 321.759 1104497
9.16 T2.14 1108.735 1064.95 1.092 0.60 339. 88 0.30 « 307 339,88 328,75 1054,95
24,73 63, 30 1336.91 969,95 +939 0.00 360.58 d. 00 «332 366.58 359.685 969,95
40,12 B67.07 861,96 885,97 872 nD.,a0 3The73 .00 « 340 374,73 373.52 885,97
58,01 65.19 86D 48 788,30 o787 6.00 364448 f.00 +330 36kl 364,30 788,30
82,62 B2, 32 738,47 653,98 +b08 0.00 342,99 0.006 +«310 342.99 338.39 653,98
140.00 59,39 649,60 559,08 oSBT Q.00 33J.76 0.00 «299 330,76 349,52 559.08

EXIT VELOCITY DIAGRAM DATA
CALCULATED AERODYNAMIC BLOCKAGE = .8929

PERCENT SPAN DETA*Z vez vu¥z M2 BETAZ2 va vyz M2 VH2 vzez uz
FROK TIP
(T E.) (DEG) (FY/SECY (FT/SEC) {BEG) (FT/SEC) (FT/SEG) (FT/S5EC) {FT/SEC) (FTY/SEC)
0«00 61.0% 6L1.73 736457 « 730 38.67 521,96 326415 453 407,52 394,38 1062.73
11,01 5781 799,06 676,27 694 38.68 545,25 340480 NTE h2s.62 bib,32 1017.067
29,75 St.B80 ThG.31 609.04 651 37.56 541,89 330.30 H73 429,60 526.92 939,34
47491 L8.90 676,59 509,83 +593 38453 568,51 354,13 <498 bl s 74 Gl 72 864,014
6b6.7h 30.75 629. 47 393.499 554 38.640 628. 210 391,99 «553 490.93 488,48 785,43
87,65 24.18 578.75 227481 «512 41,54 710,81 71,37 «629 532.03 523.29 699.18
140,08 14,69 550,73 139,64 489 43,66 736.35 508434 2654 532,73 514453 647.98

ROTOR PERFORMANGE DATA

PERCFNT SPAN FROM TIP WASS DELTA INCIDENCE ANGLE 9 OMEGA¥ LOS3 DEVIATION ROTOR ROTBR ROTOR
LEADING TRAILING FLOW BETA* HEAN SUET SUR FAGYOR BAR PARAMETER AHGLE PRESS ADIABATIC POLYTROPIC
EQGE EDGE rcm} (DEG) tDEG) (CEG) (DEG]) RATIO EFF EFF
g.00 g.o00 0.38 12.21 9418 8,959 37681 +1996 03868 4,056 t.296 «6921 « 7032
9.16 11.01 11,36 14,33 10.139 d.862 35309 2009 0388 2748 1.304 W 7079 « 758D
26.73 29.78 304458 14,49 10.167 8.089 <3078 1348 « (258 4,308 1.310 +B060 - 8133
40,12 57,71 4u,70 18.17 10.012 7.297 4029 +1082 « 0216 6.292 1.328 18602 « 8657
58401 66,74 B7 .8 26,014 104449 Ga756 «3985 0586 «B125 7580 1.364 +9371 « 9398
82.62 87.65 1854 39.14 15,757 5,787 +3648 0310 0067 13.141 1.411 + 9768 9778
100.048 10e.00 139,00 4he73 10.639 b.56% + 3155 + 3385 «Qu79 21.740 1.411 + 9767 «9778
MOMENTUHM AVERAGF ROYOR EFFICIENDY = 8504 {POLYTROPIC) HOMENTUH AVG. ROTOR PRESS RATIOD = 1.3388
MOHENTUM AVERAGE ROTOP EFFICIFHCY = « 84412  (ADIABATIC) HASS AVERAGE TEMPERATURE RISE = 1.1028

-9
[l



¥

NASA SMALL AXIAL COMFRESSQR TFST 5 DUCEMBER, 1974 (COMBINED TEMP.)

ROTOR PERFORMANCE NASA SMALL AXIA. COMPRESSOR (METRIC UNITSH

70 PERCEMT DESIGN SPEZD =~ SCAN NO &
EQUIVALENT HCIGHT FLOW 1.0877 KG/SEC EQUIVALENT SPEED

= 53614.,105 R.P.H,
PERCENT DESIGN EQUIVALENT FLOW = 536630 EQUIVALENT FLOW / INLET ANN AREA

1265.7387 KG/SEL-S5Q H

nun

INLET VELOCITY DIAGRAM DATA
CALCULATED AEROOYHNAMIC DLOCKAGE = +999%

PERCENT SPAM DETA®1 VEl vurl M¥Y - BETAL Vi vuL M1 Vi1 Vi1 Ji
FROM TIP

{Le Es) (DEG) {H/SEG) {H/3EG) (DEG) (H/SEC) {M/SEC) [H/SEC) (M/SEC} {H/SEC)

0.00 73+25 I51.71 336.80 1.043 0.00 101,33 0.00 «301 101.33 3Bub7 336.80

9,16 72,14 337.82 321.55 i.002 0. 00 103.60 0,00 «307 103.60 100.28 321.55
24473 69, 30 316,05 295,64 «939 B.00 111.73 n.00 «332 111,73 109468 295,64
40.12 €7.07 293.21 270,04 872 0.30 114,22 g.08 « 340 1ih.22 113,85 27004
58,01 5,19 264471 240.27 «787 B.08 11t.09 6,00 330 111.09 111.06 240.27
82462 62,32 225,048 199,33 :1:1] , Ga00 106454 0,00 « 310 104.5% 103«1% 199.33
jad.00 59,39 198.00 i70.41 «587 0,00 100.81 0.00 «299 100.81 97.39 170441

EXIT VELOGITY DIAGRAH DATA
CALCULATFD AERODYNAMIC BLOCKAGE = .B929

PERGEMT SPaN BETA®2 ez vurz M¥2 BETAZ vz vuz M2 vuz viz uz
FFPOM TIP

Ty Es {DEG) (M/SECY (M/SEC) (DEG) {M/SEC) (M/SEC) (H/SEC} (M/SEC) {M/SEC)

B.00 61,05 256,68 224,51 730 38.67 153,09 99, 41 453 12h.21 120.21 323.92
11.01 57.81 243,59 206413 +694 jg.68 ico.t9 103.87 YL 129.73 126.90 310.00
29,75 4,00 22T.17 185.64 «651 37.56 165.17 100,67 473 130.94 130.12 286,31
47.91 48.90 206.22 155,41 «593 38,53 173.28 107.94 +«498 135.56 135.55 263435
66, Th 38,75 191.86 120.09 550 38.680 , 191,47 119.46 «553 149.63 14%.19 239.55
B87.65 23.18 1764460 694 512 41,54 216465 143,68 «629 162.16 159.510 213.11
iee.00 14,69 167,86 42,56 +489 43.66 2244 4ty 154,94 + 654 162.38 156486 197.50

ROTOR PERFOFPMANGE ODATA

PERCENY SPAN FROM TIP HASS DELTA INCIDENCE ANGLE n OHEGA™ LOSS DEVIATION ROTOR ROTOR ROTOR
LEADIMNG TRAILING FLOW BETA* MEAN SUCT SUR FAGCTOR BAR PARAMETER ANGLE PRESS ADIABATVIC POLYTROPIC
EDGE EDGE (PCT) {DEG) (DEG) (DEG) {DEG} RATIO EFF EFF
0.00 fe00 0.90 1z2.21 9.418 8,950 3781 +1996 «+ 0368 44050 1,29 «6921 7032
9.16 ii.01 11.36 14,33 16,139 Be862 +3909 «208089 .0388 2e7T4H8 1.304 <7670 2+ 71806
24h 73 29.75 30 .48 14449 10.107 8.089 «3078 +31348 «3258 L.38B8 1,310 8060 » 8133
40.12 L7.91 h8.780 18.47 i0.012 7.297 + 40689 1082 +0216 6.292 1.328 <8602 + 8657
58.01 66474 67.58 26a 4t 10.449 64.756 +3985 «05856 +G125 74581 1.364 + 9371 «3398
8262 A7.065 BB.SYH 39,14 10.757 5.787 + 3648 0310 0067 13,141 1,511 +9768 «3778
100.00 10da.00 100,47 hha70 10.8639 4,565 «3155 «0385 +0E73 21,748 L.481i + 9767 « 9778
HOHENTUM AVEPAGE ROTOR EFFICIEMCY = 8504 (POLYTROFIO) HOMENTUM AVG. ROTOR PRESS RATIO = 1.3388
HOMENTUM AVERAGE ROTQR EFFICIENCY = + 8441  [ADIABATIC) HASS AVERAGE TEMPERATURE RISE = 1,1028



PERGENT SPAN
FROM TIP
(L. £

0.00
10.52
28.61
h6.33
65.27
87.08

100,080

PERCENT SPAN
FROM TIP
{T. B3}

0,00
10.96
29,67
47.78
66,76
87.90

ino.0n

PERCENT SPAN FROM TIP
TRATLING

LEADING
EDGE

0.00
19.52
26.61
46,33
65.27
87.04

tco.a0

MOMENTUM AVERAGF STAGL EFFICISHCY
HOMENTUM AVERAGE STAGE EFFICIENCY

W
7%,

ERGE

0.00
10.96
29.67
ET.78
66.76
B7.90

100.00

BETA 3
(0EG}

34,90
35,74
33.64
34,32
34,98
38.17
39.39

BETA 4
(OEG)

-22, 39
~22.45
“1B.68
~16.45
~13.77
“9.567
~7.94

HASS
FLOW
(PGTY

g.00
11.36
30 .48
LA, TG
67.58
B8 .54

13d.9°¢

HASA SHALL AXTAL COMPRESSOR TEST 3 DEGEMBDER,

STATOR PERFORMANCE

i u

V3
(FY/SEC)

587.04
597,15
603465
628,69
676449
Th6a17
T77453

Vi
{FT/SEC)

510.92
517.89
518,73
533.80
564.87
595,79
604,87

DELTA
BETA
(DEG)

57.29
58.19
52.32
50,77
48,75
47484
47.33

«8213
8140

NASA SHMALL AXTAL COMPRESSOR

70 PERGEMT DESIGN SPEZD - SCAN HO

IMLET VELOCITY DIAGRAM DBATA
CALCULATED AEROOYHAHIC BLOCKAGE =

vu3
(FT/SEQ)

335.84
348,07
334440
354 445
387.87
461,12
493,41

M3

512
521
«530
#5054
+599
663
« 694

EXIT VELOCITY DYAGRAM DATA
CALCULATED AERODYNAMIC BLOCKAGE = 1,0108

vug
(FT/SEC)

-194,61
'19?.?5
~166.11
-151.21
=134445
~1G60.11

-83.56

INCIDENGE ANGLE

ME AN SUCT SUR
{DEG) (DEGY
~Ls422 54,344
~olt17 ~3.794
=2.,878 ~6.231
~3.244 ~5.266
-4 .291 =7.207
-3.950 -0.887
~5.,243 -8.684
{POLYTROPIC)
(ADIABATIC)

3
FACTOR

#4570
«4507
+4125
« 3950
+3829
«3939
#4004

M

2 H43
o 449
452
« 466
1495
521
«530

STATOR PERFORMANGE DATA

OMEGA

DAR

0578
0570
+0489
547
0738
«1196
J1111

1974

(COMBINED TEMP.)

(ENGLISH UNITS)

&

«9053
VM3
(FT/SEC)

LB1.48
484,69
L62,.56
S519.24
B54.26
586463
b00.92

VHYy
(FT/SECY

L7240
478465
491,41
511494
548.64
587.32
593,07

LOSS OEVIATION

PARAMETER

(193
0483
«152
«01b61
«0206
« 0312
0278

MOMENTUM AVG.

ANGLE
(DEG)

-1.4b61
~5,.,765
~5.100
-4e216
~24238

1.904
10,6565

VZ3
{FT/SEC)

4756419
L83.89
5G2.55
518.86
552.23
578475
584431

VZh
(FT/SEC?

467 .22
477 .86
491, 41
5i1.56
56463
579.43
582.51

STAGE
PRESS
RATIO

l1.28u
1291
1,299
1,315
1.342
1.308
1.367

STAGE PRESS RATIO

STAGE
TEHP
RATIO

1.1110
i.1110
1.0994
1,6980
1.0987
1.1058
1.,1065

MASS AVERAGE TEMPERATURE RISE

u3

(FT/SEC)

i032.08

993.74
927.80
863.23
794,19
714,73
667.63

s

(FT/SEC)

1

024 .60
9%0.27
931.67
874497
815,52
749,31
FiL.n2’

STATOR

FOLYTROPLIG

EFF

T840
s 7929
8324
« 8257
«7869
« 7173
« 7823

1.3254
1.1028



¥

PERCENT SPAN

FROM TIP
(Ll E.'

4,00
10.52
28.61
h64323
65427
87,03

100.00

PERCENT SPAN
FRoM TIP
{7, E&l

0,060
10.96
29,87
47,78
66.76
87.99

100.00

PERCENT SPAN FROM TIP
TRAILING

LEADING
EDGE

0.09
1G.52
28 .51
46,33
65.27
B87.08

1o0a8.40

HOMENTUM AVERAGE STAGE EFFICIFNCY
HOMENTUM AVERAGE STAGE EFFICIENCY

EDGE

0.00
10.986
29.67
L7.78
6676
R7.90

106.00

BETA 3
(DG)

3h.90
35.74
33.64
34,52
34,98
38417
39,39

BETA &4
{DEG)

~22.39
-22.45
~18.68
16445
~13.,77

~9,67

=7+94

MASS
FLOW
{PCT)

8,00
11,36
30448
L. 70
B7 50
B8.54

130,00

NASA SHALL AXTAL COMPRESSOR TEST §

STATOR PERFIRMANGE

v3
{M/SEC)

173.93
182,014
163.99
191.62
206.20
227443
236,99

VL
{M/SEC)

155,73
157,85
158.11
162,70
172.17
181.60
184.36

DELTA
BETA
{DEG)

57.29
58419
52.32
50.77
48475
G784
47433

+ 8213
« 8140

DECEMBER,y 1974 (COMBINED TEMP.}

HASA SHALL AXIAL COMPRESSOR (METRIC UNITS)

70 PERGENT DESIGN SPEzD - SCAN NO

INLET VELOCITY OTAGRAI DATA
CALCULATED AERODYMAMIC BLOCKAGE =

VU3
(M/SEC)

102436
106.3¢
101.93
128.04
118.22
140455
150. 39

H3

512
521
+ 530
554
«599
«663
«594

EXIT VELOGCLTY DIAGRAH DATA
CALCULATED AERDOYNAMIC RBLOCKAGE =

VUL
(H/SEC)

'59.32
~60.28
'50.63
~Lb.09
~40.98
~30.51
=25 47

INCIGENGCE ANGLE

HEAN SUCT 3SUR
{DEGY (QEG)
~L.422 w5 o3l
~e417 -3, 794
=24B78 ~be.231
“3.24h4 -6.266
=l,291 ~7.207
~3.950 ~6.,807
~5.243 ~B.084
(POLYTROPIC)
(ADIABATIC)

0
FACTOR

4570
<4507
«4125
«39586
« 3829
#3939
2004

My

K]
«449
52
466
+ 495
521
+»530

STATOR PERFORMANCE DATA

o

HEGA
BAR

.0578
«0E70
+0489
« 0547
+0738
«11986
#1141

6

«9053
VH3
{(H/SEC)

146.76
167,73
153.18
15827
166494
178.80
183.16

1.0108
vig
(M/7SEQ)

143.99
145,89
1h9.78
156.04
167,22
179401
182.60

L0SS
PARAHETER

+ 0193
0183
«0152
+ 0161
20206
<0312
«L£278

DEVIATION
ANGLE
{DEG)

-i.46%
~5.765
“5.100
-4.216
~Z2.238

1.904%
10,655

MOMENTUH AVG.
HASS AVERAGE TEMPERATURE RISE

vZ3
{H/SEC)

145,14
147,49
153418 .
158.15
168,32,
L7640
176440

VZg
{M/SEC)

142441
145.6%
149,78
155.92
166.61
176.61
177.55

STAGE
PRESS
RATIO

t.284
1.291
1,299
1.315
1.342
1.368
1.367

STAGE PRESS RATIO

STAGLE
TEMP
RATID

t.1140
LelitD
L.099%
1.00980
1.0987
1.10586
1.1055

u3

{H/SEG)

314,58
3b2.89
282.79
263441
242.07
217.85
20349

L4

{H/SEC)

312,30
301.83
283.97
266,69
248,57
228.39
216484

STATOR

POLYTROPIC

EFF

«7B48B
« 7929
« 8324
+8257
«TBGEI
W 7173
«7623

1,3254
i.1028



EQUIVALENT HE IGHT FLOW
PERCEMT DESIGN FQUIVALENT FLOM

PERCENY SPAN BETA¥*L | ¥
FROM YIP
(Le £4) (DEG) (FT/SFC)
.00 72414 1433.59
10.18 70483 147001
26h.85 67,55 1334.19
43,20 65,400 1233,48
61,114 62,97 t114,.25
84,17 60424 9564 %6
108.00 57 .56 892,42
PERCENT SPAN BETA®2Z ye2
FROM TIP
(Te Eud (NEG) {F T/ SEC)
0.00 60,08 1082.58
1140 56,84 1024, 34
30,57 53.52 928,61
lquB? l"?t"u 556.'*6
6T.27 0.7 754,89
aa,22 24,10 693,58
180.00 15,134 967424
PERCENY SPAN FROM TIP HASS
LEAGING TPATLIMNG FL O
EOGE EDGE (PCT)
0.00 .00 .00
id6.10 1i.410 12.48
26485 30,57 32,46
43.20 4a.97 5{.86
6l.40 6727 To.38
84.17 88,22 89.63
100,80 100.08 179.0¢

MOMENTUM AVERAGE éOTOR EFFICTENCY
MOHENTUM AVERAGE ROTOR EFFICIEHNCY

[
un

NASA SHALL AXIAL COMPRUSSOR TEST

ROTOR PERFORMANCE

5 DECCMUER, 137H

(COM3TINED TEHP.)

MASA SMALL AXIAL COMPRESSOR (ENGLISH UNITS)

90  PERCENT DESIGN SPEZID - SCAN NG 8
3,0843 LBM/SEC EQUIVALENT SPEED = 6£8978.587
86,2096 EQUIVALENT FLOH / INLET ANN AREA =
INLET VELQCITY DIAGRAM DATA
CALCULATED AERDDYHNAHIC BLOCKAGE = ,9877
Viel M*3 BETAL Vi vul Hi VH1 vZ1
(FT/3SEC) {DEG) (FT/SECY (FT/SEC) {(FY/SEC) (FT/SEC)
121,63 1.361 Ga00 458,20 0.00 Hi7 458,00 443.25
1350.72 1.3495 0.00 463456 0,028 428 469.56 454,13
1233.086 1.221 0.00 509,52 8.00 «46b 509.52 500,16
1118.25 1.131 0.00 521,53 0.00 W78 521.53 519,65
992.55 1,020 8.00 506,37 G.00 463 506.37 506.20
330,47 + 873 g.00 475,50 0.G0 43k 475,50 h69,11
719,38 oI77 0.08 457.22 g.00 NS 457.22 441,568
EXIT VELOCITY DIAGRAM DATA
CALCULATED AERODYNAMIC DLOGKAGE = .8916
vusgz M¥2 BETA2 ve vuz He vu2 vzz
{FT/SEEB) {OEG) {FY/SEC) (FT/SEC) (FT/SEC) (FT/SEC)
938,29 «92D 38.46 689,865 428499 <5686 539.99 522.60
457,07 873 38.70 718,04 ha8.96 1612 560437 548412
Thé. 64 ' 796 39.64 T17.04 457.49 «614 552413 548.69
630443 «739 39.39 750.44 476,07 1647 579.72 579.69
495,21 Ny hi.76 770,68 513.09 +667 575.485 573.36
283.21 6106 44409 681.48 613.33 o770 633,12 e22.72
173.82 577 564,15 914496 659.85 8863 633.83 612,29
ROTOR PERFORMANCE DATA
DELTA INCIBDENCE ANGLE i} OMEGA¥ LOSS DEVIATION ROTOR ROTOR
BETA* MEAN SUCT SuR FAGTOR AR PARANEYER ANGLE PRESS ADIABAYIC
(DEGY {DEG) {DEGY (BEG) RATIC EFF
12.086 8.306 7.838 +3846 1902 « 0361 3.089 1.5481 « 7425
i4a 10 9.021 7.686 «3977 »1927 0382 1.855% 1.591 « 7536
1heD3 8717 6.565 182 «1493 0295 3.379 1.60% «8185
17.610 84351 5.468 42228 0942 0195 5.257 1.637 « 3946
22424 8,591 4aT57 LTSS + 1043 +0208 9.975 1,630 «9025
36,11 44819 3.586 «4235 0721 0154 14,849 1.719 « 9407
h2.22 8.806 2.732 23904 » 0696 «01804 22,387 1.720 » 9487
= «8534%  (POLYTROPIC) HOHENTUM AVG, ROTOR PRESS RATIO
= « 8695  {ADIABATIC) HASS AVERAGE TEMPERATURE RISE

nn

RePoMe
34.0649 LBM/SEC~SQ FT

UL
{FT/SEC}

1421.63
1350,72
1233,06
1118.25
992,55
830,47
719,30

uz
(FT/SEC)

1367.28
1306.4%
1204.13
1106,50
1008,30

896.55

833.67

ROTOR
POLYTROPIG
EFF

« 7586
« 7691
« 8301
«9017
«3090
«9525
» 3525

i.6280
1.1755



oy

MASA SMALL AXTAL COMPRESSOR TFST 5 DECEMUDER, 1974 (COMIINED TEMP,}

ROTOR PERFOAMANCE NASA SMALL AXIAL COMPRESSCR {METRIGC UNITS)

90 PERCENT DESTIGN 3PEED - SGAN NO 8
1,3990 KG/SEC EQUIVALENT SPEED
84,2096 EQUIVALENT FLOW / INLET ANN AREA

EQUIVALENT WEIGHT FLOW

68978.,587 R.P.M.
PERCENT DNFSIGN EQUIVALENT FLOW

16643195 KG/SEG=-5Q M

Hon
i

INLET VELGCITY DIAGRAM JATA
CALCULATED AERODYNAMIC BLOCKAGE = L9877

PERGCENT SPAN BETA¥] v+ Y+l H¥4 BETAL Vi VUi M1 VML vii ut
FROM TIP
(L. Es) (DEG) M/ 3EC) {M/SEGH iD=G) (M/SEC) (H/SEC) {H/SEC) {M/SEC) (H/FSEC)
0.00 72414 455,29 433.31 1.361 0.00 139.66 0.00 W17 139.60 135.10 433.31
10,10 71,83 435,87 411.70 1.305% 7.00 143.42 D.00 «428 143.12 1384tk 411,70
26485 67.55 +16.66 375,04 1.221 G.00 155,30 0.08 +466 155,30 152.456 375.04
43,20 65.00 376,09 $40. 84 1.131 0.00 158,96 0.00 «h78 158496 1584 45 340.8%
61.40 62.97 3139.62 302,53 1.020 0,00 1544 3% 0.00 463 154.34% 154,29 302453
B4, 17 60.21 291,64 253.13 «873 .00 164,93 g.00 o34 144,93 142.99 253413
100,00 5756 259,79 219.24 o777 0.00 139,36 .08 417 139,36 134,872 219.24

EXIT VELOCITY DIAGRAM DATA
CALCULATED AERODYNAMIC BLOCKAGE = 48916

PERGCENT SPAN BETA¥2 ve2 vuee M¥2 DETAZ v2 vuz He VM2 vz2 uz
FROM TIP

(T. E,) (DEG) (M/SEC) (MFSEC) (DEG) {M/5EC) (H/SEC) "{M/SEC) (M/SEC) (H/SETC)

.00 60.08 329.97 285,99 «020 38.46 210,21 130.75 +586 164 .59 159.22 416.75
11.40 S6.B84 312.22 261.36 873 38.70 213.486 136,84 612 170.80 167.07 398420
30.57 53.52 283.04 227.58 + 796 39.64 218.55 139.44 614 168.29 167.24 3b67.02
48,87 W74 40 261.05 192,16 + 739 39,39 228,64 i65.11 647 176.70 176469 337.26
67.27 40.73 231.31 15034 «B57 L1.74 23%.90 156,39 667 175.28 174,756 307,33
84,22 2ha 10 211,40 86.32 606 44.09 268.68 166.94 770 192.97 189.80 273.27
i00.00 15,34 200.33 52.98 «STT 4B.15 273.88 201.12 803 193,19 186.63 254,10

ROTOR PERFOPHMANCE BATA

PERCENT SPAN FPOM TIP MASS QIELTA INGIDENGE AMNGLE 0 OMEGA® LOSS DEVIATION ROTOR ROTOR ROTOR
LEADING TRAILING FLOY BETA* HEAM SUCT SUR FACTOR HAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC
EOGE EDGE PCT (DEG!H {0DEG) {BEG) {DEG) RAYTIO EFF EFF
0.00 0,00 t.0C 12,086 8.306 7.838 + 3046 +1902 «0361 J.089 1:581 «THe2b « 75086
i0.140 + 11,40 12.48 14k.00 9.021 7.606 « 3977 «1927 .0382 1.855 1.591 «7536 « 7691
26.85 30457 32.86 14,03 84717 6565 4182 « 1493 0295 3.379 14605 +8185 + 8301
43.20 LB.87 51.86 17.60 8,351 S.468 4228 <0942 +0194 5.257 1.637 +BSLE 29017
61.10 67.27 70471 22424 8,59t ha 757 hht ) «1803 | D208 9,975 1.630 «9025 «9090
84,17 88,22 89,63 36.11 4.019 3+806 2235 0721 «0154 14,849 1.719 -LY.xg + 9525
ioo.00 100,00 1a0,040 2,22 B.866 2.732 « 3904 «0 8496 0184 22.387 1.720 « 9L 87 + 9525
MOMENTUM AVERAGE ROTOR EFFICIENCY = +8594 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO = 1.6280
HOMENTUM AVERAGE ROTOR EFFICICHCY = « 8495  (ADIABATIC) MASS AVERAGE TEHPERATURE RISE = 1.1755



ORIGINAT:
O Poog ¢

PERCENT SPAN

FROM TIP
Le €Ea3

Ds00
10,92
29. 46
L7.43
66.00
87453

160.00

PERCEHNT SPAN

FROM TIP
{(r. £

0,00
10,956
29. 39
47.49
66,27
87.77*

100,60

PERCENT SPAN FROM TIP
TRATLING

LEADING
EDGE

0.00
10,92
29.46
47,43
66,00
87453

1060.00

MOMENTUM AVERAGE STAGE EFFIGIFHCY
HOMENTUM AVERAGE STAGE EFFICICHCY

L
3

PAGH
U.

ALITY,

EDGE

0,00
18.96
29,39
47.49
66,27
87.73

160.00

e

I8
g

BETA 3

(NEG)

33.65
3, T2
34,58
34,39
Jo.060
39,82
40462

BETA &4

{DEG)

~8,99
=S9.,00
'8059
«~T+53
~7.16
-6G.15
-5-12

MASS
FLOUW
{(PCT}

2,00
{i2.48
i2.86
5186
70,31
33.63

108.0¢

MASA SMALL AXTAL COMPRESSOR TIST 5

STATOR PERFORMANCE

V3
(FT/SEC)

797,25
806.92
815,79
8h3.58
B32.12
941.92
979,45

(L
{FT/SECY

7T10.44
714,79
706,97
701,848
647.95
703.95
713.91

DELTA
BETA
(DEG)

b24 64
43,70
434147
41,93
43.76
45,67
45,94

«8071
#7943

E 1]

BECZHBER

NASA SHALL AXIAL COMPRESSOR

PERCEHT DESIGH SPEZD - SCAN NO

INLET VELOCITY BIAGRAHM DATA
CALCULATED AERODYNAMIC BLOCKAGE =

vu3
(FY/SEG)

Lyl.v2
459,44
463.03
LTb.52
508,02
543,37
640429

M3

+ 685
+ 695
2707
736
o745
«830
« 068

EXIT VELOGLTY OTAGRAM DATA
CALCULATED AERODYMAMIC BLOGCKAGE =

Vug
{FT/S5EC)

-111.01
-111,78
-105,.61
-91,99
“85-75
=75.45
~63,68

MHi

+ 605
«609
+605
«0B2
=590
«602
+B11

STATOR PERFORHANCE DATA

INGIDENCE ANGLE
HEAN SUCT SUR
ADEG) (DEG)
~2.672 =6.595
~L.459 -4 ,819
=1.977 -5.307
~3.261 ~6.267
‘20?71 ~5.669
-2,698  -5.617
~3.809 ~T+2510
(POLYTROPIC)
(AQTABATIC)

b
FACTOR

+ 3003
+ 3600
«3612
+3719
.3882
4369
4432

0

HEGA
BAR

«0711
«ib652
«0630
«1629
« 0465
+1685
«176%

14974

(COMATIHNE

8

+ 8926

VM3
(FT/SEC)

663.740
663435
671.65
696,10
684,12
726,61
Thleit

+ 9507

VHY
{(FT/SEC)

T01.71
706,00
693,04
695.82
682459
899,89
711,66

LOSS
PARAMETER

20253
224
«0205
0313
0275
+«0496
MNHT Y

0 TeMP.}

(ENGLISH UNYTS)

DEVIATION
ANGLE
(OEG)

11.939
7.688
5,022
Ge721
h.388
5.422

13.478

HOHENTUH AVG,
HASS AVERAGE TEMPERATYURE RISE

VI3
(FT/75EC)

656,41
662.25
671.64
695,59
b8l.62
716,85
T20.714

VZy
(FY/SEC)

€94.00
704.563
899.03
695,31
680.069
693 .49
691,42

STAGE
PRESS
RATIO

1.551
1.562
1.576
1.586
1,582
1.602
i.602

STAGE PRESS RATIO

STAGE
TEHP
RATIO

1.1879
1.1879
1.1765
1.1688
1.1657
1.1762
1.1762

U3
(FT/SEQ)

1327.85
1276.65
1189.73
1105444
1018.36

91743

858,9%

Ut

4

(FT/SECH

1318.22
1274.08
1199,80
1126.688
1051.18
964,74
915,29

STATOR
POLYTROPIC
EFF

o711y
oTHTT
« 7904
7248
« 7725
+6565
« 7028

1.5804
1,1755

nn



8¥

PERCENT SPAN

FROM TIP
Lo Eo)

0.00
1p.92
29.46
474043
66,00
B7.5%

100.00

PERCENT Spai

FROM TIP
(T. E)

B, 00
10.96
29,39
47,49
66,27
87.7%

109.00

~

PERGCENT SPAN FPOM TP
, TRAILTNG

LEADING
EDGE

g.00
10.92
29.46
LT3
66,00
87.53

100.010

HOMENTUN AVERAGF STAGE EFFICIENCY
HOMENTUM AVERAGE STAGE EFFICIENCY

EDGE

0,08
10.96
29,39
L7.49
66427
8773

100,00

BETA 3

{DEG)

33.65
She 71
34,58
34.39
36. 860
¥9.52
40,82

BETA &

{DEG)

-8|q9
-9, 80
-B,59
=753
-7.16
-6,15
-5.12

MASS
FLOH
(PCT)

D.0G
12.48
32.86
51.86
70.31
89,63

140.00

HASA SMALL AXTIAL COMPRLCSSOR TEST 5 DECEMBER,

STATOR PERFORMANCE

not

V3

{(H/SEG)

2h3.00
245,95
248,65
257,12
259.73
287.10
298.54

vi
{HZ5EQ)

216450
217.87
215.438
213.93
209,869
214,56
217.60

DELTA
BETA
(DEG}

42.64
43,79
43.17
41,93
43.76
45467
45,94

8071
« 7943

NHASA SMALL AXTAL GOMPRESSOR

90 PERGENT DESIGM SPEZD - SCAN NO

INLET

VELOCITY DIAGRAM JATA
CALGCULATED AEROOYMAMILG BLOCKAGE =

vu3
(H/SECY

134.64
160,04
151413
145,24
1564484
i82.69
195.16

H3

«685
« 695
o707
736
«ThS
«330
+868

EXIT VELOCITY DIAGRAM DATA
CALCULATCD AERODYNAMIC BLOCKAGE =

v
{(M/SEG)
'33-8“
-34,07
~32.19
=284 04
~26s 14
-23.80
=19. 41
STATOR
INCIDENCE AMNGLE
MEAN SUCT SUR
{DEG) (DEG)
~2.672 ~ba4595
-1.459 ~4,819
-1,977 ~5.307
~3.261 ~6+267
=2.771% ~5.669
~2+698 -5,617
~3.809 ~7+250
{POLYTPOFIC)
{ADOIAGATIC)

U -
FAGCTOR

«3603
+ 3600
«3612
s3719
+3882
«4349
432

M4

» 605
«609
«805
602
-590
«602
611

PERFORMANGE DATA

0

MEGA
BAR

0711
«0652
0630
«1029
«0965
«1885
«1765

1974 (COMBINED TEMP.}

(HETPIC UNITS)

8

+0326
VM3
(H/S5EC)

202,29
202419
204,72
212.17
208.52
221 ¥
225.91

#9507
G
(M/SEC)

213.88
215,19
213.07
212,09
, 208,05
213.33
216.73

LOSS
PARAMETER

«3253
0220
«0205
+ 0313
<0275
» 0496
fBU45

HOMENTUM AVG. STAGE PRESS RATIO

DEVIATION

ANGLE
{DEG)

11.939
7.688
5,022
44721
4,388
S22

13.478

vZ3
(H/SEC)

200,07
201,85
204472
212502
207.76
2184580
219:67

Viy
(M/5EC)

211453
214,83
213.006
211.93
207.29
210446
210,74

STAGE
PRESS
RATIO

1.554
1. 562
1,576
1.585
1.6582
1,602
1.682

sTasE
TEMP
RATIO

1.1879
1,1873
1.1765
1.1668
141657
1.1762
1.1762

HASS AVERAGE TEHPERATURE RISE

{

P

noun

u3
M/ SEG)

404473
389.12
362463
336,94
310.40
279,63
261,81

(1
H/7SECH

hd1.79
388.34
365470
I3 47
320,40
294,05
278.98

STATOR
OLYTROPIC
EFF

o7T11h
77
« 7904
7248
+ 7725
+6565
« 7028

1,5804
1.1755



EQUIVALENT WEIGHT FLOW

PERCENT DESIGN EQUIVALENT FLOH

PERCENT SPAN
FROH TIP
(Le Eo}

0.00
13.09
26479
43,04
60,89
8h.02

1946.00

PERGENT SPAN
FROM YIP
(Te Eo}

0.a8
11.19
3D0.29
L8.52
66,089
87.97
100.60

PERCENT SPAM FROHM TIP
TRATLING

LEADING
EQOGE

0,00
18.09
26.79
H3.04
60.89
84,02

108.07

MOMFNTUM AVERAGE ROYOR EFFICILNGCY
HOMENTUM AVERAGE ROTOR EFFICIENCY

3
e

BETA®L

(0CGY

72.36
T1.06
67.82
6531
63,31
60,55
57.87

BETA*2

IDEG)

6lahtb
57.67
She25
48.32
41.48
2'*‘57
15.140

EDGE

8.00
11.19
30,29
k8,52
BE,.B89
BT7.97

106.00

V¥L
{FT/SEC)

16590, 96
1427, 30
1331.26
1231,28
1141,92

954, 4f

848,9¢C0

V2
(FT/SFC)

1665.90
1602,.,91
897.93
830.34
731.51
659,05
621,56

MASS
FLOW
{PCT)

0,91
12,48
32.81
5i.72
T0.15
89459
10090

HASA SHALL AXTAL COMPRESSOR TEST » DECEHOER, 1974 (COMBINED TEHMP.)

POTOR PERFORMANGCE HASA SMALL AXIAL COMPRESSOR (ENGLISH UNITS}

3+0499
B3.2477

Vu*l
{FT/SEC)

1420.87
1350.04
1232.78
1118.74
993.45
831.11
718.92

vir2
(FT/SEC)

927.18
Bl 7o b6
728,75
620411
484,56
274,09
161485

BELTA
BETA¥*
(DEG)

i1.92
13.39
13.57
i7.00
2t.83
35.98
42,78

« 8563
« 8459

i

90 PERCENT DESIGN SPECD - SCAM NO 9
LBM/SEC EQUIVALENT SPEED

EQUIVALENT FLOW / INLET ANN AREA

INLET VELOCITY DIASRAM DATA

CALCULATED AERODYNAMIE BLOCKAGE = ,9912

M¥1 BETAL vy vut
{DEG) {FT/3EC IFY/SEC)
1.356 0,60 451,89 ' g.00
1,302 0.00 463,23 0.08
1.214 0.00 502,49 0,00
14127 0.00 Bi4.27 .00
1.017 0.00 493,43 ' Bl00
871 8.00 469,19 g.08
o773 O.00 ﬁsl.“g 0.08
EXIT VELOCITY DIAGRAM DATA
CALCULATED AERCDYNAMIC OLOCKAGE = ,9133
He 2 BETAZ v2 vuz2
{(DEG) (FT/3EC) (FY/SEC)
«904 39.88 685,21 439. 36
+852 40,58 706419 459,42
«THE 42.23 T08.51 476,23
T4 hi.s45 736,71 487,66
631 43.79 759,09 525.27
BT 46.12 864,71 623,30
2 5ty 48,21 Q0044 671.37

ROTOR PERFORPMANZE DATA

L0OSS

+ 0343
G372
» 8315
+0208
20224
« U199

ML

s412
I‘*za
460
471
e 457
428
Wbl

M2

« 581
60
604
o633
+ 555
e 753
« 788

VHl

(FT/SECY

451,85
463,23
502,49
Si4,27
499,43
469,19
W51,43

vH2

(FT/SEC})

325,82
536.32
524,58
552.20
5648.00
599,36
600,65

OEVIATION ROTOR

INCIOENCE ANGLE D OMEGA®
MEAH SUGT SUR FASTOR BAR  PARAMETER
(DEG) (DEGI |

8.522 8,054 .3973 L1828

9.251 7.916 4143 41916

A,982 6.835 448 «1622

B.646 5.771 4458 1631

8,909 5,082 4708 « 1094

9,148 he1ti0 S4606 .0938

3,121 3.047 4329 W 1160

(POLYTROPIGH
(ADIABATIC)

0238

HOHENTUM AVG.

ANGLE
{DEG}

3.451
2.6045
4.019
64013
10.428
149714
224447

PRESS
RATIO

1,612
1.614
1.627
1.650
1.644
1,721
1.721

= 68941,356 R.P.M,

33.6758 LBH/SEC-SQ FT

vZi
(FT/SED)

437,390
448,07
493,256
512.61
499.286
462,89
436409

vzz
{FT/SEC)

508.88
524,60
521.32
552.17
546,39
589,51
579.66

ROTOR
ADIABATIC
EFF

+7585
7608
« 8097
+BBT74
+ 8962
9354
9344

ROTOR PRESS RATIO

HASS AVERAGE TEHPERATURE RISE

ui
(FT/SEC)

1420,87
1350,04
1232.78
1118.74
993,45
831.14
716,92

uz
{FT/3EC)

13b66,54
1306.88
1204,98
1187.77
1009.83

897,39

833.22

ROTOR
POLYTROPEC
EFF

oTThHE
« 7763
«8223
+ 8950
« 9032
02393
« 9392

146444
1.1802



13

EQUIVALENT HWEIGHT FLOH

PERCENT DCSIGH EQUIVALENT FLOW

PERCENT SPAN
FROM TIP
{L. E.¥

0.00
t0.09
26.79
43,04
60.09
By, 02

108.00

PERGENT SPAN
FROM TIP
(T, €.}

.08
it.19
30,29
48.52
66.89
87,97

ieo,.00

PERGENT SPAN FROM TIP
TRATLING

LEADING
EDGE

.00
18.09
26479
G3.04
60.89
84,02

106.00

HOMFHTUM AVERAGE ROTOR EFFICIENCY
HOMENTUH AVERAGE ROTOR EFFICIFMNCY

BOTA¥L

(DEGY

72.36
71.906
67.82
65,31
63,31
60,55
57.87

BETA®2

{DEG}

Gl 0k
87.67
5hke25
L48.32
L1.48
24457
15,10

EDGE

.00
11.19
30,29
48.52
66.89
87.97

i00.09

Vel
(H/SECY

454 445
435,04
485.77
375.29
336,91
290.90
258.7H

y*2
{M/SEC)

324489
305.69
273.69
253.09
722,96
200.88
189.43

MASS
FLOW
(PCT}

2.00
12.48
3z.a1
51.72
70.15
69,55

100.00

HMASA SMALL AXIAL COMPRESSOR TLST 5 DECEMBER, 1974 (COMBINED TEHPJ)

ROTOR PERFORMAMNCE

1.3830

83,2477

LIRS

(H/SEC)

{

433,08
G1i.49
375,75
380,99
Joz.80
253.32
219,13

vur2
MFSEC)

282.61
258,31
222.12
189,01
147,69

B3.54

49,33

DELTA
BETA¥
(DEG)

11.92
13.39
13,57
i7.00
21,83
35.98
42.78

«8563
«9459

NASA SMALL AXIA. COMPRESSOR

30 PERCENT DESIGN SPEZD - SCAN NO

KG/SEC

9

EQUIVALENT SPEED

EQUIVALENT FLOW / INLET ANN AREA

INLET VELOCITY DIAGRAH DATA
CALCULATED AERODYMAMIG BLOUKAGE = L9912

Mey

1,358
1.302
1,218
1.127
1.017

871

773

BETAL
(DEG)

0,00
0.00
9.,00
0,00
0.0n0
2.08
0.00

¥i
{M/3EC)

137.72
141.19
153.16
156.75
152.23
143,04
137.60

vul
(H/SEC)

8,00
0.00
.80
0.00
.80
0.00
8,00

EXIT VELOCITY DIAGRAM DATA

CALCULATED AEROOYNAMIC BLOCKAGE =

ROTOR PERFOPHMANGE DATA

M¥2 BETAZ
(DEG)
904 39,488
«852 40.58
766 42423
o714 41,45
631 43.79
«5Th 46412
« 54l 48.21
INCIDEMCE ANGLE
HEAN SUET SUR
{06y {DEG)
8.522 8.054
9.2%1 T+916
8,982 6.835
8,646 5.771
8,309 5.082
9,148 Gelti0
9.121 J.047
(POLYTROFIC}
(ADIABATIC)

v2
(M/5EC)

208,85
215.25
215,95
224,55
231.37
263456
274445

o
FACTOR

+3973
Hi43
UhhB
«458
H708
+hB08
+4329

vuz
(H/SEG)

133.92
140.03
145,15
148.64
160.10
185.98
204,63

OMEGA*

+ 3133

LOSS

M1

«412
422
«460
71
«H57
+h2B
aliil

HZ2

+581
«600
«BEL
«633
«655
«753
o788

{HETRIC UNITS)

60

]

Yl
H/SEC)

137.72
141,19
153,156
156475
1562.23
143,01
137.60

VH2
H/SECH

160.27
163447
159.09
168.31
167.02
102.68
182490

DEVIATION ROTCR

BAR PARAHETER

« 1828
1916
«1622
<1031
+1094
.0938
11649

0343
« 0372
+ 0315
-0208
02204
«5199
«0238

ANGLE
(DEG)

34451
2ebhS
4,819
6.013
10.428
14,974
22147

PRESS
RATIO

1.612
1.614
1.627
1.650
1.640
1.724
1.721

941.356 RePeHe
164.4199 KG/SEC-5Q M

vZ1
(4/SEC)

133.23
136.57
150.35
156,24
152417
141.09
132.92

vzz
(H/SEG)

i55.11
159.90
158,90
168,30
166456
179.68
176.68

ROTOR
ADIABATIC
EFF

« 7583
«7008
« 8697
+ 8874
«8962
« 9304
93404

HOHENTUHM AVG. ROTOR PRESS RATIO
HASS AVERAGE TEMPERATURE RISE

{3

ui
{H4/SEC)

h33.08
b11.49
375.75
340,99
302.80
253.32
219,13

uz
(H/7SED)

416452
398434
3o7.28
337.65
307.79
273.52
253.97

ROTOR
POLYTROPIC
EFF

o TTh1
W 7763
«B8223
+ 8950
+« 9032
»9393
+9392

1,644
t.1802



PERCENT SPAN

FROW YIP
(L. E4)

0.0¢
10.78
29, 27
47.17
65,72
47.38
100,00

PERCENY SPAN

FROM TIP
(T. F})

.00
10,96
29,43
47,51
66,33
87.78

100,08

PERCENY SPAM FROM TIP
TRAILIMG

LEADING
EOGE

A.60
10.78
29,27
L7.17
65.72
8738

1080.00

HOMENTUM AVERAGE JTAGL EFFICILNCY
HOMENTUM AVEPAGE STAGE LFFIGCIFNCY

i
[

ENGE

0,40
10,98
29,43
47,51
BG.33
B7.78

100,00

BETA 3
(BEGY

35.11
36448
36,93
36424
8.l
41,32
42461

BETA &4
(BEG)

-3.99
=3,100
-8.#2
=787
‘7.“0
“6,19
“5,28

HASS
FLOW
(PCTH

D00
12,48
32.81
51.72
70,15
89055

120.0n

NASA SHALL AXIAL COMPRESSOR TEST 5 DECEMGER, 1974 (COMDINED TEMP.)

STATOR PERFORMANCE

[ 13

v3
(FT/SEC)

786,51
790,98
802,68
826414
837.11
923,22
962,56

vy
{FT/SEC)

662,25
663,75
657,92
653.68
642,80
662,489
672.78

DELTA
BETA
{DEG)

bh.10
45,48
45,35
bheddl
W5, 84
47451
47.89

#8280
28076

MASA SHALL AXIAL COHPRESSOR

90 PERCENT DESIGH SPEzD =~ SCAN NO

INLEYT VELOCITY DIAGRAM DATA
CALCULATED AERODYHANIC BLOCKAGE =

vu3
{FT/SEC}

K52.40
470431
532,424
488,41
520446
609,55
651,63

H3

«BT4
578
.692
718
729
810
+ 8510

CXIT VELOGITY DIAGRAM DATA
CALCULATED AERODYNAMIC BLOCKAGE =

vuy
(FT/SEC})

~103«48
~103,83
~96429
-89, 50
-82.79
-71,52
=61,90

INCIOENCE ANGLE

HMEAN SUCT SUR
(DEG}) (DEG}
-1.284 -5.127
« 321 ~3.045
<3840 ~2.954
-1.39¢ =4 .402
«, 8910 ~3,795
-+ 867 ~3.731
'2002“ -5 465
(POLYTROFIC)
(AQIADATICY

D
FACTOR

L4143
» 4130
4159
+4206
4356
+hb98
<4785

M4

+ 560
1562
+558
» 557
«548
564
573

STATOR PERFORHANGE DATA

0

HEGA
BAR

.0692
«0537
0512
0755
« 0650
1430
«1332

(ENGLTSH UNITS}
9

90865
VH3
{FT/3SEC)

6bu3.37
635,97
641,58
666+ 31
655,65
693,39
70845

« 9691
Vg
(FT/3SEC)

654,11
655.58
650.83
647453
63744
658.99
669.93

VZ3
(FT/SEG)

636.31
634,491
641,57
665.82
653.26
684.08
688 .84

Vi
(FT/SEC)

646,93
654 .49
650,43
647,05
635.11
B50.15
651.42

LOSS DEVIATION STAGL

PARAMETER ANGLE

{DEG)
JG24b 11.939
0184 T.684
+0166 5,192
02229 4.382
+0185 4,146
0376 S.382

0335 13.318

MOMENTUH AVG. STAGE PRESS RATIO

MASS AVERAGE

PRESS
RATIO

1.583
1.591
1. 604
1.614
1,612
1,635
1.635

STAGE
TEMP
RATIS

1.1923
1.1923
1.1838
1.1731
1.1698%
1,1792
1.1792

TEMPERATURE RISE

u3
(FT/SEC)

1327414
1276.61
1189.97
1106.06
1619.16

917.63

858.49

U4
(FT/SEC)

1317.51
1273.37
1198.98
1126417
1850441

964,01

914,80

STATOR
POLYTROPIC
EFF

« 79492
«8474
« 0696
+8323
+«8691
+ 7617
«7337

16102
1.1862

H N



Z&

NASA SMALL AXIAL COMPRUSSOR TLST 53 ODECEMBER, 1974 (COMBINED TEMP.)

STATOR PERFORMANCE HNASA SHALL AXIAL COMPRESSOR (METRIGC UNITS)
90 PERCENT DESIGN SPEED ~ SCAN NO 9

INLET VELOCITY DIAGRAM DATA
CALGULATED AERODYNAMIC BLOGCKAGE = .9065

PERCENT SPAN BETA 3 V3 vu3 M3 VN3 Vz3 u3
FROM TIP

{Le EWd {DEGH {H/SECH (H/3EC) {M/SECH (M/SECH (H/SEC)
0,00 35.11 239,73 137.89 B7Y 196440 193,95 404451
10.78 36,48 241.09 143,35 «678 193.84 193.52 389,11
29.27 36.93 244,63 146499 +b92 195455 195.55 362710
W7.17 36,24 251.81 148,87 718 203.09 202.+94 337.13
65,72 38,44 255415 158.64 + 729 199.84 199.11 31034540
87.38 41.32 281,44 145,79 «810 211.3h 208,51 279.69
101,00 42.61 293,49 198.62 + 850 215.94 209,97 261467

EXIT VELOCITY DIAGRAM DATA
CALCULATED AEROQYMAMIC BLOCKAGE = .96%1

PERCENT SPANM BETA &4 Vi Vi My Vi VZy UG
FROM TIP

(T, E.) {DEG) {M/5EC) (H/SEC) {H/SECY < {H/SED) {H/SEC)

0.00 ~8.99 201.85 ~31.54 560 199,37 197.18 401.58
10.96 =9.00 202,31 =31.65 562 199.82 199,49 388.12
29443 ~8.042 200,53 -2%.35 +558 198.37 198.37 J65.45
LT.51 =787 199.24 -27.28 » 557 197.37 197.22 343.26
66433 =740 195.92 -25,23 «548 1964.29 193.58 320.16
B7.78 ~6.19 202,04 ~21.80 564 2Qil.86 198.16 293.63
190.00 ~5.28 205.06 ~18.87 +573 204,19 198.55 278.83

STATOR PERFORHANZE DATA ' ‘

PERCEFNY SPAN FROM TIP MASS DELTA INCIDENCE ANGLE 3 OME GA LOSS DEVIATION STAGE STAGE STATOR
LEADING TRAILING FLOW BETA HEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS TEHP POLYTROPIC
EOGE EDSE (PCT) (DEG} (DEG) {0FG) (DEG) RATIO RATID EFF
0.00 0.a0 G.00 %410 -1i.204 =~5.127 4143 0692 0246 11.939 1.583 1.1923 « 7992
ie.78 19.96 12.48 45448 321 “3.045 +4130 +08537 +018% 7.6084 1.591 1.1923 «BUTH
29,27 ° 2943 32.81 45,35 « 350 24954 +4159 0512 +0166 ' 54192 1.604 1.1838 +8696
b7.17 L7.51 51.72 hhall =1.,33%1 =4 .402 142086 « 0755 «0229 h,382 1,614 141734 +8323
65.72 66,33 7TH.15 45,84 =-.890 ~3.795 +43h6 +«0650 +0185 L1y 1.612 1.1699 » 8691
87.38 B7.78 89,55 47451 ~«867 -3.791 + 4698 «1430 20370 5.382 1.635 1.1792 «T6LT
100,80 106.00 129,09 47,89 “24028 -5.46% <4785 +1332 «0335 13,318 1.635 1.1792 27937
HOMENTUM AVEPAGE SYAGE EFFIGICNCY = « 8200 {(POLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIOD = 1.6102
HOMENTUM AVERAGE STAGE EFFICIENCY = «3076 {AUILABATIC) HASS AVERAGE TEWPERATURE RISE = 1,1802



EQUIVALENT HWEIGHT FLOW

PERCENT DESIGN FQUIVALENT FLOW

PERCENYT SPAN
FROM TP
{Le Eo)

0.00
18,25
27.71
43.10
60,91
84,09

1400.4an

PERCENT SPAN
FROM TIP
T. F.)

0.00G
11.23
3i.02
49.27
67 .48
88.08
180.00

PERGENT SPAN FROM TIP
TRAILING

LEADIMG
EDGE

g.00
10.25
27.01
43,10
60,91
84,09

100,00

HOMFNTUH AVERAGE R0TOR FFFICILHCY
HNHENTUM AVERAGF ROTOR EFFYCIFHNCY

in
w

BETA*1

{DEG)

73,19
71.92
60,890
BH. 4l
6h.45
6L.76
59,17

RETA*2

{BEG)

60.58
59,89
54,93
49.16
41,25
2h. 07
13.94

ENGE

0.00
11.23
3l.82
49,27
67.48
A8.1A

iog.0@

vy
tFT/SEC)

1485, 04
1420.19
1321.84
1221, 49
1101,89
G4 3,01
337.93

ye2
(FT/SEG)

1028,.,69
949,28
438,97
784,09
598430
620,83
B4, 67

MASS
FLou
{PCT)

0.01
12,66
33.02
51.74
70.14
83.57

100,80

NASA SMALL AXTAL COMPRZSSOR TEST 5 DECLHBER,

ROTOR PERFORMANCE

249290
79,9694

vurl
(FT/SEC)

1422412
135,08
1232.39
1119,29
394,17
31,31
713.55

v 2
{(FT/SEC)

896,01
B14,443
686,63
593.15
460,39
253.19
140,58

DELTA
BETA¥
{DEG)

12.61
12,84
i3.87
17.24
23.21
17.69
45,26

« BB Y
« A370

I oh

HASA SHALL FXIAL COMPRESSOR

20 PEMRGCENT DESIGN SPLED -~
EQUIVALENT SPEED

LBM/SEC

EQUIVALENT FLOH / INLET ANN AREA

SCAN HO

INLET VELOGITY DIAGRAH DATA

CALCULATED AERQDYHNAMIC ALOGKAGE =

¥l BETAL
(BEG)

1.351 0G0
1.293 .00
1.207 0.00
i.1186 0.a0
1.906 0.084
859 G.00
« 762 0.00

vi
(FT/SEC)

429, 74
540,69
477.99
489.11
L75.16
L4b. 47
423.39

vuL
{FT/SEC)

0.00
.00
0.00
0.08
g.00
0.00
.00

EXIT VELOCITY DIAGRAM DATA

CALCULAYID AERODYNAHIZ BLOCKAGE =

M¥2 RETAZ

(DEG)
«BE7 43,03
800 45,33
o711 46.92
4671 44493
«601 46.18
538 48.686
« 510 50.70

ROTOR PERFORHANCE DATA

INCIDENCE ANGLE

HMEAN SUCT sUR
{DEG) (DEG)
Ge349 .38
10.146 8,804
9.935 7.834
9,737 6.859
10,056 H.229
10.365 5,368
10.421 bo34T
(POLYTROPIC)

(AUTABATICY

v2
(FT/5SEE)

691,31
693,72
705484
7244 35
758,33
858,23
890,02

J
FACTOR

4285
4578
« 4949
1LY
«5011
«5002
w4749

vuz
(FT/5EC)

471.74
493,37
515.54
511.58
547.18
644439
693,38

OMEGA*

19

«99210

9270

L0S5S

H1

+« 391
«401
W 436
shly7
«434h
2407
« 391

Hz

583
«585
+598
«620
«652
o Thi
781

(ENGLISH UNITS)

1974 (COMBINED TEMP.)

VML

(FT/SEC)

{F

429,74
440,69
477.99
4580.11
475,16
WhbHol7
429439

VHZ
T/SEQC)

505,34
487.68
482.20
512.80
525.04
566,85
567.52

DEVIATION ROTOR

8AR PARANETER

«1903
«2173
21511
1204
«1083
1067
+1316

«0350
« 1405
+ 6365
0233
0222
0228
wuzfe

MOMENTUN AVG,

ANGLE
(DEG)

3.587
4,069
4,948
7.200
10,645
14,625
20 .9B4

PRESS
RATIO

1.672
1.662
1.+667
1.674
1.679
1.745
1.745

69002.413

RePale

3243497 LBM/SEC-5Q FT

Vi1
(FT/SEC)

415.90
26,20
469,20
L8754
474,99
GhO b7
k14,80

vzza
(FT/SEC)

489,07
477,02
479,410
512.77
523.49
557454
548.23

ROTDR
ADIABATIC
EFF

«7639
«ThbL8
7633
+8739
«9C17
+ 92868
292088

ROTOR PRESS RATYIOD

HASS AVERAGE TEMPERATURE RISE

nu

u1
(FT/SEC)

1422,12
1356.08
1232.39
1119,29
994,17
831.31
719.55

uz
{FY/SEC)

1367.75
1367.80
1262.17
1104.73
1007 .57
897,58
833.96

ROTOR
POLYTROPIC
EFF

«7803
7622
« 8044
. 0827
+ 9088
+9341
« 9341

1,6793
1.1904



¥s

MASA SMALL AXIAL COMPPESSOR T+ST 3 DECEMBER, 1974 (COMUINED TEWP.)

ROTOR PERFORMANGE NASA SMALL AXIAL COMPRESSOR (METRIC UNITS)

90 PESGENT DESIGH SPEID - SCAN NO 10
1,3286 KG/SEC EQUIVALENT SPEED
79.9694 EQUIVALENT FLOW 7/ INLET AHNN AREA

EQUIVALENT WEIGHT FLOW

69002,413 R.P.H.
PERCENT DESIGMN EQUIVALENT FLOHW

157.9450 KG/SEC~SQ M

IHLET VELOCITY DIAGRAM DATA
CALGULATED AERODYNAMIC BLOCKAGE = .9920

PERGENT SPAN  GETA®Y vy vi*g M*1 BETAL Vi vu1 M1 vHL vz1 u1
FROM TTP

Ly Eod (DEG? (M/SEC)  (M/SEC) {DEG) (M/SEC) (H/SEC) 14/SEC) (H/SEC) (#/SEC)

0400 73.19 452,82 433,46 1,354 0,60 130,99 8,00 391 130,99 126,77 433,46
13.25 71.92 432487 411,51 1,293 k.00 134432 g.00 « 0% 134,32 129.93 h11.51
27,01 68,80 402,90 375,63 1,207 0.00 145469 .00 436 145,69 143,01 375.63
43,10 66,40 372431 341,16 1,116 0400 149,08 0.00 J4h7 149,08 148,60 341416
60,91 65 45 335.86 303,02  1.806 €400 164,83 0.0 434 144,83 144,78 303,02
Bs 09 61.76 287.61 253,38 4859 G, 00 136,08 8400 507 136408 134,28 253,38
180,60 59,17 255,40 219,32 762 0,00 130,88 0,00 »391 130488 126443 219.32

EXIT VELOCITY DIAGRAM DATA
CALGULATED AERDDYMAMIC OLOCKAGE = .,9270

PERCENT SPAN BETA®Z ye2 vu*e2 M*2 DETAZ V2 voz M2 Mz V2 uz
FROM TIP

(Te Es) {DEG) (M/SEC) M/ SEC) (DEG} (H/SEG) (11/SEC) (H/SEC) {Hs/3EC) (M7 SEC)

0.00 B, 58 313.55 27 3.10 + 667 43.03 210471 143.79 «583 154,03 149,07 416,89
11,23 59,09 289, 248,24 800 45433 2llatsty 150.38 +585 148.65 14540 39B.62
3i.02 54%.93 255.72 209,28 «711 46,92 21514 15714 «598 146,94 1496403 366,42
49,27 h9.186 238,99 180.79 «6T1 44,93 220.78 155.93 620 156.30 156.2%9 336.72
67,48 41,25 212.84 148433 2601 L6,18 231414 166,78 «652 168.03 159456 307.11
88.08 2ha 07 189.23 T7.17 +538 4B8.66 261.59 196.41 o Thly 172:78 169.9% 273.58
io0.o00 13.91 178.21 42,85 510 50.70 2r3.11 211,34 « 781 172.98 16710 254.19

ROTOR PERFORMANCE OATA

PERCENT SPAH FPOM TIP MASS DELTA INGIDENGE ANGLE 3 OMEGA* LOSS DEVIATION ROTOR ROTDR ROTOR
LEADING TRALLING FLOW AETA® MEAN SUCT SUR FACTOR BAR PARAMETER AMGLE PRESS ADIABATIC POLYTROPIC
EDGE £06GE (PCT) {DEG) (BEG) (DEG) (DEG) RATIO EFF EFF
0.00 0.00 0.0 12.61 9,349 8,881 +0h285 «1903 0356 3.587 1.672 +7639 « 7803
10,25 11,23 12.66 12.84 134146 8.801 4578 «2173 +040% 4.069 1.652 o THLB 7622
27.01 31.02 33.02 13.87 9,99% Ta830 +48409 «1911 +03865 LXY-LY: 1.667 «7839 « B0LY
43.10 49,27 51474 ir.24 9,737 6.8%9 24847 «1204 0239 7200 1.674 + 8739 <8827
60.91 6748 7014 23.21 10.056 6.229 $5011 «1083 <0222 1@.645 1.679 3017 « 9086
A4,09 88.08 89,57 37.69 10,365 5355 5002 +1067 0228 14,625 14745 «9288° » 9341
100.00 130.00 100,860 45,26 10.421 had3h? 4749 «1316 0272 20.964 L., 745 292088 «9341
HOMENTUN AVERAGE ROTOR EFFIGIENCY = +8484 {(POLYTROPIC) ) MOMENTUM AVG. ROTOR PRESS RATIO = 1.6793
MOHENTUK AVLRAGE ROTOR EFFIGIENCY = 28370 (ADIABATIC) HASS AVERAGE TEMPERATURE RISE = 1.1904

’



PERCENT SPAN

FROM TIP
L, E.)

2,00
i0.90
29,89
LT.77
66,18
87.51

i0d.00

PERPGCENT SPAN

FROY TTP
(T. £3)

0.40
10.99
29.62
47.62
66438
87.78

i00.00

PERCENT SPAN FROH YIP
TRAILING

LEADTING
EDGE

.40
10.90
29.89
47,77
66.18
87.51

100.00

HOMENTUM AVERAGE STAGE EFFICIENCY
MOMENTUM AVERAGE STAGE EFFICIENGY

wn
mn

EDGRE

.00
10.99
29.62
47.62
66.38
a7.78

100,60

BETA 3
(0EG)

38,50
t1, 00
41,13
393,51
40,94
43,38
45,13

BETA &
(0EG)

~9.72
“9, 73
~d, 83
=B434
-7.38
'5. 2"
=481

MASS
FLOW
(PLT)

G.4¢0
12.66
33.02
51.74
7001‘!
89.57

194,60

MASA

STATOGR PERFORMANCE

n

V3
{FT/SEC}

780,23
770,07
789,85
106,48
826,56
909,10
949.H1

vy
{FT/SEC)

629,74
618.63
610,36
606.04
600.10
615.12
624,70

HASA SHALL AXIAL COMPFESSOR

90 PERCENT DESIGN SPEZD =~ SGAN NO

INLET VELOCLTY DTAGRAM LATA
CALGULATED AERODYNAMIC ULOCKAGE =

vu3
{FT/SECH

485,75
505,19
521464
51t.80
541,63
630417
672,94

M3

T
654
+B75
698
17
794
834

EXIT VELOCITY DRIAGRAM DATA
CALCULATED AERODYMAMIC BLOCKAGE =

Yuh
(FT/SEC)

~106.32
-104459
~9J.6b
-87.90
~83.26
-66,68
"‘52:‘*2

INGIODENGE AHNGLE

MEAN SUGT SUR
{DEG) (DEGY
2.186 -1.737
L,.832 L.472
b,752 14436
l.824 -1.,177
1.550 -1.342
1.6690 '1.2“9
497 =2, 944
(POLYTROPIC)
(ADIABATIC)

n

FAGCTOR

J4EB1L
JH717
813
4719
4860
+5183
5204

HY

«528
«518
+ 512
l513
« 508
« 520
.528

STATOR PERFOFHMANCE DATA

0

HMEGA
BAR

0802
0459
«0530
» 0491
+ 0525
21281
«1189

SYALL AXYAL COMPRESSOR TESY 5 DECEMBER, 1974 (COMBINED TEMP.)

(ENGLISH UNITS)
1d

.9118
Vi3
{FT/SEC}

610,58
581,20
593,08
620,69
624437
655,25
669,97

9653
VG
(FT/SEC)

620,70
£d%.72
bl3.13
539,863
594,30
611,47
622,58

LOSS BEVIATION
PARAHETER ANGLE

(DEG}
«0285 11,209
« 0157 €.94D
0189 4758
+ 0149 3.900
0149 3.570
«3437 5,334
<0300 13,782

HOMENTUM AVG.

vZ3
(FT/SEC)

603.87
580.23
593,07
620,23
622,09
646,45
651445

VZg
(FT/SEC)

613,88
608,71
603.12
599,149
542.13
603,26
605,30

STAGE
PRESS
RATIO

1,638
1.633
1.641
1.651
1.653
1.669
1.669

STAGE PRESS RATIO

STAGE
TENWP
RATID

1.2067
1.2667
1.1985
1.181t
1.1766
1,1853
1.1853

MASS AVERAGE TEMPERATURE RISE

u3
-(FT/SEC)

1328, 318
127718
1188,.180
$£404.25
1017.689
917.85
$59.25

U
(FT/SEC)

13186.68
1274.39
1199.31
1126.75
1051.13

9644087

915.61

STATOR
POLYVROPIC
EFF

«B04H3
.86898
«8781
+ 9048
+3077
+8075
<8325

16434
1.1904

H



9

PERGENT SPAN

FROM TIP
(Le Eo)

0.00
1G.91
29,489
L7.77
bbe18
87.51

100.00

PERCENT SPAN

FROM TIP
(Te E4)

0,00
10,99
29.62
47.62
66,38
87.78

100,00

PERCENT SPAN FROM TP
TRATLING

LEADING
EOGE

0,00
10,90
29.89
W77
664138
87.51

105.09

MOMENTUN AVERAGE STAGE EFFICICNCY
HOMENTUM AVERAGF STAGE CFFICICNCY

EOGT

0.00
10,99
29.62
L7.52
66430
87.78

100.00

BETA &
(DEG)Y

-9.72
=-9,73
-8.43
'8.3!‘0
=7+98
=6,20
“!QQGI.

HMASS
FLOW
(PCT

G.00
12.66
I3.02
51,74
70414
39.57

180,00

NASA SHMALL AXTAL GCOMPRESSOR TEST 5 DECEMBER, 1974 (COMBINED TEMP.)

STATOR PERFORMANCE

V3
{M/SEC)

237.81
234,72
240475
245.21
251.94
277.09
28944

VY
{M/SEC)

191.95
188.%6
186404
184,72
182,91
187.49
190.41

DELTA
BETA
{DEG)

48,22
50473
S0.1i6
47,85
48,92
50,12
49,94

= « 8191
= 8360

NASA SHALL AXIAL COHPRESSOR

98 PEPCENT DESIGN SPEED ~ SCAN NO

INLET VELOCGITY DIAGRAM JATA
CALCULATED AERODYHAMIC BLOCKAGE =

vu3
{M/SEC)

148,06
153,98
159.00
156.00
165.09
192,07
205.12

M3

+Bbo
»6514
+ 675
» 595
o TLT
o 794
«B3L

EXIT VELOCITY DIAGRAH DATA
CALCULATED AERODYMAMIC BLOCKAGE =

Yuh
{M/3SEC)

~32.41
~31.88
~28455
=26.79
"25;33
~20.39
-15,98

INGEDENCE ANGLE

HEAN
(DEGY

24186
4,832
Le?757
1.824
1,550
1.669

497

SUCT SUR

(DEG)

‘10737
1.472
L.4386

=1.177

-1.342

~1.249

~2:944

{POLYTROPIG)
(ADIABATIC)

2
FACTOR

4681
NYs NS
4813
4719
L4860
+ 5183
15248

HYy

+«528
«518
« 512
«513
508
+ 520
+528

STATOR PERFORMANCE OATA

OMEGA

BAR

«0802
« 0459
«0580
+ 0491
0525
«1281
«1189

{METRIC UNI
10

«9118
VM3
(H/SEC)

186.10
177.15
1B60.77
189.19
190.31
199,72
20h,21

«9653
Vi
(M/SEG)

182,19
185.64
183.83
182.77
161414
186438
189,74

LOS§S
PARAHETER

«0285°
0157
«0183
0259
0149
« 0337
0300

HOMEN

TS)

DEVIATION
ANGLE”
{DEG}

11.299
5-9“3
bhe758
3.906
3.570
5,334

13.782

T AVG.

€

vz3
. {M/SEC)

184406
176.86
180,77
189.05
189.61
19704
198.56

Vi
{H/7SEC)

187.11
185.54
183.83
182463
186,48
183.87
184,49

STAGE
PRESS
RATIO

1.638
1,633
lebtl
1.651
1.653
1.669
1.669

STAGE PRESS RATIC

STAGE
TEHP
RATED

1.2067
1.2057
1.1985
141811
1,1766
1.1853
1,1853

H4ASS AVERAGE TEMPERATURE RISE

U3

(H/5EC)

404,87
36%2.29
362.13
336.58
310,25
273.76
261.99

Ui

(M/SEC}

401.93
3088.43
365455
343,43
320.39
294.09
279.08

STATOR

POLYTROPIC

it H

EFF

«80083
+8898
«B781
«9048
9077
«B075
«8325

1. 6494
1.1904



EQUIVALENT WFIGHY FLOW

PERGCENT DESIGMN EQUIVALENT FLOW

PERCENT SPAN
FroM TIP
(L. EJ)

8,00
10.24%
26. 94
42,99
60,79
84,03

106.00

PERGCENY SPAN
FROM TIP
{Ts B4

0.00
11,34
31.14
49,49
67,54
88,09

100,00

PERCENT SPAN FROM TIP
TRATILING

LEADING
EOGE

6.00
10.24
26.94
42.99
60.79
84,03

100.9n

HOMENTUH AVERAGE

U
~4

BETA¥L

(JEG)

73.27
72.01
68.92
bB.53
64,60
B61.91
59,31

BETA*2

(DEG)

bl.18
59.28
55,35
ho,13
41.26
2helly
13.92

EOGE

0.080
11.34
31.14
49.49
67.54
88.09

10G.010

v*i
(FT/SEC)

1484,08
i4i18.,72
1320.48
1220.36
1100.83

942,23

836.20

vez
(FT/SEC)

1015,50
938,97
825495
778,63
593,65
616,37
500,17

MASS
FLOW
{PCTY

G.00
12,64
32,95
51.64
70.03
83,53

103,48

o

ROTOR FFFIGTENCY
HOMENTUM AVFRAGE ROTOR FFFICIEMOY

NASA SMALL AXTAL COHMPRESSOR TOST 5 DECEMBER,

ROTOR PERFORMAMNCE

2+9138
73.5563

VU*1
(FY/SEC)

1421.27
1349.,40
1232.09
1119.39
994, 42
831,23
719.12

yu¥z
{FY/SEC)

889,76
307.18
67944
568,76
457,49
262.08
133.58 .

NELTA
RETA*
{NEG)

12.409
12.74
13,57
17.40
23.33
37.77
t5.39

+B466
+ B350

uon

90 PERCEMT DESIGN SPEZID - SCAN NO

HASA SHMALL AXIAL

CONPRESSOR

i1

» 389
« 399
«h34
ety
«031
TN
« 308

He

575
«583
« 594
«619
661
o Th2
779

(ENGLTSH UNITS)

1974 (COMBINED TEHP.)

VHi

(FT/SEC)

(F

427.20
438,086
475.02
L86,05
472+19
443,648
426,73

VH2
T/SEC)

hB9.46
479,71
469,65
509,54
521,39
562,40
563.12

DEVIATION ROTOR

ANGLE
{DEG)

hal94
4.283
S5.413
7270
10.715
14,706
20.973

PRESS
RATIO

1.671
1.658
1.667
1.67¢
1.682
1.746
1.7u46

68960.886 RePeM,

32,1826 LBM/SEC-SQ FT

VZi
(FT/SEC)

413444
423.72
4b6.23
L8440
L72.03
b37.72
412.23

viz
{FI/SEC)

h73.20
469,22
466.72
509,51
519,856
55324
543.59

ROTOR
ADTABATIC
EFF

« 7545
TUh26
« 7824
18752
.9023
« 9265
09295

HOHENTUM AVG. ROTOR PRESS RATIO

LBH/SED EQUIVALENT SPEED
EQUIVALENT FLOHW / INLET ANN AREA
INLET VELOGITY OTAGRAM DATA

CALCULATED AERODYMAMIC BLOCKAGE = 9950

H*t BETAL Vi VUL
{Dz6) (FT/SEGY {FT/SEQ)
1.350 b0t 27,20 6.00
1.291 .50 433406 G.00
1.205 0.00 475.02 0.00
1.118 0.60 486,05 G.00
1.085 B.00 UT2.19 G.00

2858 G+00 443,68 .00
<760 8.00 LZB.73 0.00

EXIT VELOCITY DIAGRAM OATA
CALGULATED AERODYHNAMIGC BLOCKAGE = ,9328
H¥2 BETAZ vz vuz2
(DEG) {FT/3SEC) (FT/3EC)
854 44,27 603,57 477.17
« 791 L1l 692,38 499,26
+699 47.99 701.70 521.36
6656 45.26 723.88 514,18
597 46.48 757.22 549.12
+ 530 48,91 855.76 bl 94
506 50.94 893.63 693.87
ROTGR PERFORMANCGE DATA
INCIDENCE ANGLE J OMEGAY LOSS
MEAN SUCT SUR FACTOR BAR PARAMETER

(BEG) IDEG)

9, 4534 8.966 +4382 «199¢4 468
10.234 8.891 « 4659 .2212 0410
10,100 T+943 + 3056 +1992 0377

9,856 6,384 «4892 +1195 G238
10.1886 6.365 +3053 1074 0221
10,505 5.496 + 5043 1058 «0226
10.%562 4,488 4793 1305 w0278
(POLYTROPICY
(ADIABATIC)

MASS AVERAGE YEMPERATURE RISE

nu

vi
(FT/SEC)

1421.27
1349440
1232.069
1119.39
994 442
8§31.23
719.12

uz
(FY/SEC)

1366.93
1306.4%
1200.79
1102.94
lon6.61

897,00

833446

ROTOR
POLYTROPIC
EFF

7716
+ 7601
« 7975
-8839
«9097
« 9348
«9348

1.6819
1.1915



89

NASA SHALL AXTAL COMPRESSOR TEST o DECEMUERs 1974 (COMBINED TELMP,)

ROTOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR [HMETRIC UNITS)

90 PEFRCENT DESIGH SPESD - SCAN NO 11
1.3247 KG/SEC EAUIVALENT SPEED
79,5563 EQUIVALENT FLOH /7 INLET ANN AREA

EQUIVALENT WFIGHT FLOM

bB960.886 R.PoHs
PERCENY DESIGN FOUIVALENT FLOMW

157.4292 KG/SEG-5Q M

won

i n

INLET VELOGITY DIAGRAH DATA
CALCULATED AERODYNAMIZ BLOCKAGE = ,9950

PERCFNT SPAN BETA*L V¥ yurt M¥1 BETAL Vi vui M1 VM vZi Ui
FROM TIP
o fls Eod {BEG) (4/SEC) (H/SEC) (DEG) (H/3EC) {47 SEC) (M/SEC) {M/SEG) (M/SEC)
0.00 73.27 452439 433,20 1,350 0,00 139.2t 0,30 +389 130.21 126.02 433,20
10.24 72.01 hI24403 411,30 1.291 0400 133.52 D.00 «399 133.52 129.15 431.30
26494 68,932 402,48 375,54 1.205 0.60 144,79 0,G0 434 144,79 142413 375450
42,99 66,53 374.97 isl.19 1.115 .00 148,15 g.00 bl 1u8.15 147.67 341.19
60.79 6L.60 335.53 303.10 1.005 0.00 143.92 0.00 W31 143.92 143.88 303.10
Bh.03 61,91 247.19 253, 36 «858 0.00 135,23 6.00 LT 135,23 133.42 253.38
i00.460 53,31 254,87 219,19 + 760 0.00 130.07 d.00 388 130.07 125.b65 219.19

EXIT VELOGCITY DIAGRAY DATA
CALCULATED AERODYMAMIC OLOCKAGE = 9328

PERGCENT SPAN BETAY2 vz vur2 H¥2 BETAZ va vuz Mz vMe vzz ua
FPOH TIP

{(Te 4} {DEG) {1/ SEC) (M/SEC) (DzG) (H/3EC) {H/SEG) {M/SEC) (K/SEC) {H/SEC)

0.00 6b1.18 309.52 271.20 B854 44,27 208. 35 145, 1tk 575 1h9.19 164,38 416,64
11,34 59.28 286.20 246403 «791 Lbull 211.04 152,18 583 146,21 143.02 398.20
3leit B, 35 251,75 207,09 +£599 47499 2i3.88 158.91 «59% 143,15 142.26 366,00
49,49 49,13 23733 179,45 +«66b6 45,26 220464 156.72 +619 155,31 155,30 336,18
6750 41,26 211.42 139. 44 «597 46448 238.80 167,37 «651 158.92 158,45 306401
88.09 Zha Lt 137,87 7683 -31 L8.91 26484 196.58 742 171444 1668.63 273.41
190,00 13.92 176.87 42.54 +506 50,94 272.38 211l.49 «779 171.64 165.81 254404

ROTOR PERFORMANCE DATA

PERGFNT SPAN FRPOM TIP MASS DELTA INGIDEMCE ANGLE 0 UHMEGA® LOSS DEVIATION ROTOR ROTOR ROTOR
LEADING TRATLING FLOW RETA+ MEAN SUGT SUR FAGCYOR 8AR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC
EOGE EOGES (PCTY IDEG} (DEG) (DEGH (DEG) RATIO EFF EFF
0.00 9.30 G.00 12,09 G430 8.966 4382 «1994 « 0366 a19% 1.671 «7545 7716
10.74 1.4 12.64 12,74 10.234 B.891 +4659 2212 G010 L.283 1.658 o 7425 » 7601
26494 31.14 32494 13.57 10.1.06 74943 3096 «1892 0377 5.413 1.667 7824 » 7975
42,99 49,49 51.63 17410 9,356 6.984 4892 «1195 8236 7.270 1.678 28752 +8839
60.79 67.54 70,03 23.33 10.188 6,365 +50353 1074 0221 10.715 t.682 «328 «9097
84,03 88,09 893.52 I7.77 1d.505 5.496 5043 1058 02286 14,706 L.7486 . 49295 + 9348
100.00 100,00 isn,00 b4 39 10.562 el B8 4793 « 1305 0270 20,973 LeTh6 v 49295 «9348
HOMENYUH AVERAGE 0TOR EFFIGIELNMOY = +B466 (POLYTROGPIC) HOMENTUH AVG. ROTOR PRESS RATIO = 1.,6819
MOMENTUM AVERAGE ROTOR EFFICIENCY = + 8350 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 11945



PERGFNY SPAN

FROM TIP
fLe EJ)

0,00
10.97
29,95
47,06
66,19
87.51

100,84

PERCENT SPAN

FROW TIP
{T. E}}

g.0n
10,97
29454
47,55
66,33
87.75
100.00

PERCENT SPAN FROM TIP
TRALLIHG

LEADING
EDGE

0.00
10,97
29,95
47.88
66.19
87.51

100,00

HOMEZNTUM AVERAGE STAGE EFFICIENCY
MOMENTUM AVERAGE STAGE EFFICICHGY

|5
w

ENGE

0.a0
10.97
29.54
47,55
66,33
A7.75
1040.00

BETA 3
(NEG)

39,50
41,71
42.22
39, 84
41.25
li"'l. i'!l
45,39

BETA &
(DEG)

-14,09
-10.10
-9.20
=4.78
=847
-6.52
-5,01

HASS
FLOH
(PCTY

.03
1z2.64
32 .95
51.63
70,03
82.53

tdu.60

HASA SMALL AXTAL GCOMPRESSDR TISY

STAYOR PERFORMANCE

13T

V3
{FT/SEC)

772467
768.22
784,79
Al2443
G24.10
905460
Gu6.1h

A
{FT/SEC)

622,99
612,13
601452
597,29
593,19
608,11
617.64

DELTA
BETA
IDEGY

49,59
51,481
51,42
48455
49,59
50.67
50439

+B181
+8049

> DECEMOER,

MASA SMALL AXIAL COMPRESSOR

90 PERCENT DESIGM SPEZD - SCAN HNO

TNLET VELOCITY DIAGRAM DATA
CALCULATFD AERDDYNAMIC BLOCKAGE =

Yu3
FT/SEC)

491,34
511.13
527.37
S5ih.1t
543,40
630.63
673.50

H3

« 656
652
270
+b692
o714
780
«831

EXIT VELOCITY DIASRAM DATA
CALCULATED AERODYNAMIC OLOCKAGE =

{

vuy
FT/SECY

-108.99
=147.39
-36.18
~90.39
-35.99
-69.09
'53-92

M4

520
512
e 504
« 505
502
513
522

STATOR PERFORMANIZE DATA

INCINENCE ANGLE
HEAN SUCT SUR
(DEG) {DEG?
Jal81 - 742
5.541 24184
5,636 2.322
2.15% ~+849
i.860 ~1.032
1.928 ~+991
W 753 ~2.608
(POLYTROPIG)
(ADIABATIC)

D

FAGTOR

760
4828
» 4926
4832
313N
» 5250
» 3311

0

HEGA
BAR

+0699
0484
« 0545
+0529
«0510
+1245
01155

1974 (COMBIRED TEMP.)

(ENGLISH UNITS)

i1

«9151
VH3
{FT/SEC)

596.07
£73.51
581,19
616.1C
619,57
649,88
6bieb1l

29694
VHYL
(FT/SEC)

612467
602.63
594,78
590.41
506.92
604417
615.28

LOSS
PARAMETER

«G243
+ 0166
SR177
+01640
0145
+ 0327
0291

HOMENTUN AVG,

DEVIAYION

ANGLE
(DEG)

10.839
6.578
44392
3.546
3.211
5.052

13.538

Vi3
{FT/SEC}

589,52
572.56
581.18
6195.69
617430
641415
646415

VZ4
(FY/SEC)

60574
6i1.63
593.78
589,38
584478
596,06
598.28

STAGE
PRESS
RATIOD

1.642
1.638
1.644
1.653
1.657
1.673
l.672

STAGE
VEHP
RATIO

1.2690
1.2690
t.20086
1,1817
1.1771
1,1853
1.1853

STAGE PRESS RAYID

MASS AVERAGE TEMPERATURE RISE

U3
(FT/S5EC)

1327.51
1276.11
1187.10
1103.07
1017.21

917.27

8668.73

Ui
{FT/SEC)

1317.88
1273,.72
11958.87
1126.32
1058.71

964.39

915.06

STATOR
POLYTROPLG
EFF

« 8303
+88869
«8881
»9003
»9118
08151
«8389

1,6528
1.1915

o



08

PERCEMT SPAN

FROM YIP
(L. Fu}

0400
10,97
29.95
47,88
66,19
B7.51

180,07

PERCFNT SPAaN

FROM TIP
T, E4

Ne 00
10.97
29.54
47,85
6, 33
87.75

108.00

PERCENT SPAN FROM TIP

LEADING
EDGE

0.00
ig.97
29.95
47.858
66.19
87.51

100.00

MOMENTUM AVFRAGE STAGE EFFITIFUIRY
HOMFNTUM AVERAGE STAGE FFFICIIMCY

ENGE

0.00
1t.97
29,54
47,55
6E.33
B87.75

100,00

BETA 1
{DEG)

39.5¢
h1.71
h2.22
39, 84
41.25
hiolh
45,39

BETA &
(DEG}

-18.19
-10,10
-9,2¢
-8,7¢
“8434
=6+52
-5,01

HASS

TRAILING. FLOW

(PCT)

.00
12 .64
I2.95
51.63
70433
89,53

100,90

HASA SHMALL AXIAL COMPRESSOR TEST 5 DECEMBER,

STATOR PERFORMANCE

o

V3
(H/3EC)

235,45
234,15
239.21
241,58
251,19
276,03
788438

Vi
{H/SEC)

169,61
186,58
183434
182,05
thd.80
185,35
i38.26

DELTA
BETA
(DEG)

49,59
51,81
51042
4855
49.59
50.67
50,39

3131
+ 3049

1974 (COHBINFO TEWP.)

NASA SHALL AXIAL COMPRESSOR {METRIG UNITS}

anp  PERCENT DESIGN SPEZD « 3CAN NO

IMLET

VELOCITY OTAGRAM DATA

CALCULATED AERODYNAMIC BLOCKAGE =

vu3
(H/SEC)

149,76
156,79
160.74
156470
165463
192.23
2u5.28

H3

«656
1652
670
«692
71l
« 7940
831

EXIT VELOCITY DIAGRAM DATA
CALCULATED AERCOYNAMIC BLOCKAGE =

vus
(H/SEC)

-33.22
-32.73
-29,32
=27.55
'26-21
«~21.06
~16.43

INGIDENCE ANGLE

HEAN SUCT SUR
(DEG} {DEG)
3.184 ~a7H2
5.541 2.184
5.636 2.322
24151 -+849
1,860 =1.032
1,928 -¢991
753 =2.688
(PULYTROPIC)

(ADIABATIC}

0
FACGTOR

-i?ﬁb
«4823
«3926
4832
4Lty
5250
«5311

H4

+ 520
512
«504
« 505
502
+ 543
I522

STATOR PERFOPHANCE DATA

OMEGA

BAR

<1699
«04B8Y
«0545
+G529
0510
1245
«1155

1

9151
Vi3
(H/3EC)

181.68
174,814
177 .15
187,79
188.8%
194.08
202454

« 9690
Yk
{(H/SEC)

106.68
183.68 :
180,99
179,96
174.89
184,15
187.54

LOSS DEVIATION
PARAMETER ANGLE

(DEG}
0248 10.839
«01686 6.578
0177 bs392
«0160 3.540
6145 3.2114
<0327 5,052

«0291 i3.588

HOMENTUM AVG.

vz3
(M/SEC)

179.69
174.52
177.14
187.65
188.15
195,42
196,95

vZn
(H/SEC)

184,63
183.38
180.98
179.83
i78424
181.68
182.36

STAGE
PRESS
RATIO

1.642
1.638
1644
1.653
1.657
1.673
1.672

STAGE PRESS RATIO

STAGE
TEMP
RATID

1.2090
1.2090
1.20086
1.18:7
1.,177¢
1.1853
1.1853

MASS AVERAGE TEMPERATURE RISE

u3

IN/SEC)

(

p

(L]

434.63
388,96
361.83
336.22
310.8%
279.58
261.7T4

Ut
H/SEC!

401.69
3688.23
365442
343.30
320,26
293.35
278.91

STATCR
OLYTROPIC
EFF

+8303
+8869
+8881
«9003
+9118
+ 8151
+8389

1.65286
1.1915



NASA SHMALL AXIAL COMPRESSOR TFSYT 5 DECEMBER, 1374 (COMBINLD TEMP.)

ROTOR PERFORHANGE WASA SMALL AXTIAL COMPRESSOR (ENGLISH UNITS)

90 PEPCENT DESIGM SPEED - SCAN HO 7
EQUIVALENY WFTGHT FLOW = J.1033 LBH/SEC ERQUIVALENY SPEED
PERCENT DESIGH EQUYVALEMT FLOW =, 85,7281 EQUIVALENT FLOW / INLEY ANN AREA

69066, 823 Ra.P.HM.
34,2747 LOM/SEC-5SQ FT

INLET VELOCITY DIAGRAM JATA
CALCULATED AERODYNAMIC BLOCKAGE = ,996L

PERCENY SPAN AETA¥L V¥l vy H*1 BETAL Vi vul 153 VH1 Vit Ut
FROM YIP

L. E.} (DEG) (FT/SFC) {(FT/SEC) {0EG) {(FT/SEC) {FT/SEC) (FT/SEQ) (FT/SEC) (FT/SEC)
0.00 72.05 1496429 1423,45 1.364 0.00 461.17 f.00 #1420 161.17 44b.32 423,45
10.07 70.73 1432,09 1352,63 1.308 0,00 472,79 0.890 431 472.79 457,31 1352.63
26,82 67. b4 1337.17 1234,.82 1.22% 0,00 513,407 0.0C W70 513.07 503.656 1234.82
43.20 6L 87 1236,72 1119.67 14133 .00 525.18 0.90 b1 525418 523.43 1119.67
b1.15 62484 1116468 993445 1.022 0.00 503,76 0.00 hb7 509,76 509,59 993.45
84,26 e0.07 158,75 830,90 +875 6,08 478,33 4,00 437 478,33 471.91 830,90

ioo0,00 57446 854,33 720.22 779 .00 453,51 .00 «h19 459,51 443,310 720.22

EXIT VLLOCITY DIAGRAH DATA
CALGULATYFD AERODYNAMIC BLOCKAGE = ,9151

PERCENT SPAN BETA*2 v¥2 vusz M¥2 BEFAZ V2. voz HZ yHz vzz uz
FROM TIP

(T. Eu} (DEGY (FT/SEQ) {FT/SEGC) (DEG) (FT/3EC) {FT/SEC) {FT/SEC) (FT/SEC) {FY/SEGC)
0,09 €0.61 1078,.569 939,90 +916 39.03 681,41 429,13 579 529,31 512.26 1369.,03
11,31 57467 1817.40 859,69 +866 39,53 705.40 448494 +6010 544,110 532.21 1308,62
30.51 54416 917.114 Thd.uf + T84 eV 708.73 462,56 606 536496 533.61 1206.04
LB.88 4R, 37 B4 i.49 B28.98 o724 40459 f36.07 478,88 «E34 559,00 558,97 1107.486
67.59 h1.81 738,5% 492,33 +638 h3.12 754.21 515,57 652 550,48 548,86 1007.90
88,56 23.89 690,35 279,63 603 VLTRSS 882.11 6i6.22 £771 631.18 628,61 895445

150,00 15,32 655,22 173413 «575 46,31 914,494 661.61 +803 631,93 61d.4b 834474

ROTOR PERFORHANCE DATA

PERCENY SPAN FRON TIP HMASS DELTA INCIDENCE ANGLE 2 OMEGA®™ LOSS DEVIATION ROTOR ROTOR ROTOR
LEADING TRATLING FLOW BETA® HEAN SUCT SUR FACYOR BAR PARANETER ANGLE PRESS ADIABAYIC POLYTROPIC
EOGE £nGe (RGT) {BEG) {BEG) {DEG) t0EG) RATIO EFF EFF
0.00 8,00 3.00 tl.bh 8,212 ToTlh «3683 «1831 0342 3.623 1.591 « 7525 « 76081
16.07 11.131 12445 13.086 8.9149 7.586 «4038 + 1088 20366 2,663 1.597 7587 o TTHO
26,82 30.51 12.82 13,27 8,600 Bat51 4204 «1509 U249k 4,000 1.61$ «8179 8297
43,20 48,48 51,83 16.50 8.226 5,343 369 «1000 «0202 6,233 1.637 + 8883 » 8958
61.15 67.59 70,32 21,03 B.462 4.627 +LB38 1092 0222 11.296 1.6286 48936 «9006
BL,26 68.56 89,564 3b.18 8.69% 3,680 4282 « 0479 0102 15,133 1.739 + 3661 « 9686
100,00 igt. a0 19G.00 h2'll B.709 2,635 3947 0597 £ 0123 224373 1.739 « 9661 « 95686
MOMENTUM AVEPAGE ROTDR EFFICIEMCY = +8619 (POLYTROPIC) HOHENTUM AVG. ROTOR PRESS RATIO = L.6344

MOHENTUM AVERAGE ROTOR FFFIUIFNGY

[21]
=

+8520 (ADIABATIC} HASS AVERAGE TEMPERATURE RISE = 1.176%



z9

EQUIVALENT WETGHT FLOMW

PERCENT DESTGN FQUIVALENT FLOMW

PERCENT SPAN
FROM TIP
(L. E.)

0.00
18.67
26,82
43.20
61,15
84,26

i06.00

PERCENT SPAN
FPOW TIP
(Te Es)

G.00
11- 31
20,54
45,84
67.53
48,56

inn,. o0

PERGENT SPAN FROM TIP
TRATLING

LEADING
EDGE

5.00
18.07
26.82
43,20
61.15
0L 426

100.09

MOMFNTUN AVERAGE ROTOR FFFICIEMNCY
HOMENTUM AVERAGF ROTOR EFFICIENCY

BETA®L

{DEG}

72,05
70.73
67« bk
6L, BT
62,804
60,07
57.46

BETA*2

(NEG}

6G.61
57.67
5helb
48,37
41.81
?3.89
15,32

TOGK

0.00
11.31
3n.51
LA, 48
67.59
88.96

100,439

V¥l
(M/SFCY

456,07
h36a7H
WaT.57
76,95
3uQ. 34
292,23
260, 40

vz
(M/SEC}

J28.79
1o.10
279.53
256.49
225,10
210+ 42
199.71

HASS
FLAOW
(PCT}

0.30
12,45
32.82
51.83
70.32
89.R4

103.00

Inn

NASA SHALL AXTAL COMPRESSOR TEST 3 DLC=HBER, 1974 (COMIINED TENP,}

ROTOR PERFORHMANCE

1.4076 KG/SEG

84,7281

VUFL

(H/SFC)

{

n i

433.87
442.28
376437
J41.28
302,80
253,26
219.52

vu*2z
H/SEC)

2R6, 48
762.03
226.61
191.74
150406
85.23
52477

DELTA
BETA*
(DEG)

11. 44
13.06
13.727
16.50
21.03
36.18
h2.14

+8619
« 8520

90 PERCENT DESIGH SPEZD - SCAN NO

7

EQUIVALENT SPEED

EQUIVALENT FLOW / INLET

IHNLET VELOCITY DIAGRAM DATA

CALCULATED AERODYHNAMIGC CGLOCKAGE = 9964

M¥L BETAL Vi VUl
(DEG) {M/SEG} (H/SEC)
1,364 8,00 140.56 0.00
1.308 D.Cd 1a4,10 0,00
1.224 0.00 156.38 .00
1,133 0.00 160.087 .00
1.022 0.00 155,37 g.00
<875 0.00 145.80 0.00
+ 779 6.00 143.06 0,00

EXIT VELOCGITY DIAGRAM DATA

CALCULATED AERODYNAMIC BLOCKAGE = L9151

M¥e BETAZ ve vuz
(DEG} {(H7SECY (M/SECY
+916 39, 03 207.69 130.80
866 39.53 215.01 136.84
« 784 LODW7H 216.02 140,99
o724 40459 226,36 145.96
«538 43.12 229.88 157.14
«603 4t 31 268.87 187.82
«B75 46,31 278.86 201.686

ROTOR PERFORMANCE DATA

LOSs

+ 3342
+0366
«0294
«Gz202
«g22e
0t02
«0123

MOHENTUM AVG.

i

«420
« 431
2470
o481
JLbT
437
419

K2

«579
« 600
«606
«634
652
o771
« 0803

NASA SMALL AXIAL COMPRESSOR (METRIC UNITS)

ANN AREA

{

{

i

VHL
M7 SECH

146506
144,10
156,38
160407
155,37
145,80
140,06

vHe
M/ SEG)

161.33
1654 84
163.67
170.38
167,73
192.38
192.61

DEVIATION ROTOR

INCIOENGE ANGLE G OMEGA*
MEAN SUCT SUR FACTOR BAR PARAMETER
1BEG) {DEG)

8.212 TTll «3883 «1831
Boglg 70556 Q(IB3B 01883
8.600 6.451 420y +15009
8.226 5,343 ' L4369 1008
Boub2 heB27 4530 1092
8.63% 1.680 Jh282 L0479
8.709 2.635 3947 .35837
{POLYTROPIC)

(ADIABATIC)

AMNGLE
{DEG)

3.623
24669
4.000
6.233
11.296
15,133
22,373

PRESS
RATIO

- 1.591
1.597
1.613
1.637
1.626
L.739
1,739

690566+ 823 RaPoH.

167.3437 KG/SEC-50 M

VZt
{M/SEC)

136.04
139.39
153.51
159.5%6
155,32
143,84
135,30

vziz
{H4/SEC)

156.14
162.22
162.65
170.37
167.23
189.22
i86.07

ROTOR
ADIABAYIC
EFF

#7525
27507
« 8179
+8883
+8936
« 9661
+ 3661

ROTOR PRESS RATIO

HASS AVERAGE TEMPERATURE RISE

"

UL
(H/SEC)

h33.67
h12.28
376437
34%1.28
302.80
253426
219.52

uz
(M/SECY

417.20
398.87
367.60
337.68
307.21
273.05
254443

RGTOR
POLYTROPIC
EFF

« 7681
W T74HE
. 0297
+ 8958
« 9006
» 9686
+ 9686

16344
1.1765



ORIGINAp
OF Pogg

PERCENT
FROM TIP
Ly Ee)

Be00
10,84
29,38
h7.h2
66423
87.78

1n0.c0

SPAN

PERCENT SPAN

FROM TIP
(Te £3)

Q.0n
10.96
29,42
47.50
66,27
B?o 7“

160.00

PERCENT SPAN FROM TIP
TRAILINSG

LEADING
EDGE

0.00
10.84
29,3n
T 42
66423
87,78

lav.on

MOMENTUM AVERAGF STAGE EFFICTLNGY
MOMENTUH AVERAGE STAGE £rFICIENCY

[e3]
L

ENGE

.00
10.96
29,42
47,50
66,27
BTelh

i100.40

PA,
e

BETA 3
(DEG)

33.840
35,01
315,16
35.01
37,30
39,47
40,77

MASS
FLOW
{PCT)

2.09
12.45
I2.582
51483
70.32
89,64

106,04

NASA S“ALL AXIAL COMPRESSOR TLST 5 DECEMBER,

STATORP PERFORMANCE

v
(FT/SEC}

734439
800.83
812,97
635.306
841,86
9h6.51
983,16

Y
{FT/SEC)

694,60
698.91
694,04
691.85
675.39
691,35
7T01.32

NELTA
BETA
(DEG}

42,97
Ghae19
43,45
42,80
b Bd
45.53

45,56

+ 8132
« 8387

a0

PERGEHNT DESIGH SPeeD - SCAN NO

INLET VELOCITYY DIAGRAH DATA
CALGULATED AERODYHAMIS BLOCKAGE =

vu3
(FT/SEC)

hal, 87
459,46
468,16
479,28
510,1%
601.72
bh2, 02

EXIT

M3

«683
«689
703
o 728
+ 735
834
871

VELOCITY DIAGRAH JATA

CALCULATED AERODYNAMIC BLOCKAGE =

VU4
(FT/SEC)

=110.70
-111,55
100,04
-33.69
~38.20
-72,96
"58.‘5?

Hb

591

+594
«593
+593
«579
«591
+600

STATOR PERFORMANGE DATA

INGIDENCE AMNGLE
MEAN  SUET SUR
(GEG} (DEG})
—2| 522 "6."‘.‘#
~1.154 -II-S!.?
-1.395 =4 ,726
“'2.6“2 "3.6(‘3
~2.,097 -4.989
-2.800 ~5,.706
~3.862 “7.304
(POLYTROPIC)

(ADTABATIC)

]
FACTOR

3779
3749
3747
« 3794
3971
4507
G572

o

HEGA
BAR

+0778
£ 0627
+ 0618
0792
0714
«2015
« 1891

7

9027

VH3
(FT/SEC)

660,16
655.92
EB4,. 64
604418
669.68
730.62
Th4.58

+9633

VHL
{FT/SEQ)

£85.,73
689,95
686.79
685.48
669,60
647 .49
698,87

LOSS
PARAHETER

0277
U215
0201
0241
8203
0530
0477

HOHEN

1974 (COM3TIMED TEHPW)

NASA SHMALL AXIAL COMPRESSOR (ENGLISH UNITS)

OFVIATION
ANGLE
(DEG)

11,759
7.699
5.322
het693
LaOh5
G518

13.80%

TUN AVG.

VZ3
(FT/SEC)

652,90
654, 83
664 43
683.68
667.23
7204081
724,01

VZg

{FT/SEC}

678420
668,61
686,78
684,97
667415
678426
679.56

STAGE
PRESS
RATIO

1,558
1.576
1.585
1.599
1.591
1.6140
1,611

SYAGE PRESS RATIO

STAGE
FENWP
RATID

1.1882
1.1882
1.1787
i.170¢
1.16065
1,1769
1.1763

MASS AVERAGE TEHPERATURE RISE

u3
(FT/SEC)

132%.55
1276.66
1191.62
1106.92
1018.60

917443

860,05

U4
(FT/SEC)

1319.91
1275.69
1201.20
1126.28
1052.53

965.91

916.46

STATOR
POLYTROPIC
EFF

s 7RED
7001
«8106
« 7622
«B353
+6518
«69584

1.5897
1.1765

uu



ve

NASA SHALL AXIAL COMPRESSOX TEST 5 DUCEMBER, 1974 {(COMBINLD TEMP.)
STATOR PERFORMANGE NASA SHALL AXIAL COMPRESSOR (METRLC UNITS)
90 PERGENT OESIGN SPEZID - SCAN NO 7

INLET VELOCITY DIAGRAM DATA
CALCULATFD AERODYMAMIL BLOCKAGE = ,3027

PERCFNT SPAN BETA 3 v3 vu3 M3 VM3 VI3 u3
FROM TIP

fLa Es) (DEG} {M/SEC) {M/SEC) (M/SEC) (H/SEC) (H/SEC)

0,00 33,82 242.13 134,64 +683 201.22 199.01 h05.25
10,84 35,91 244409 14304 + 689 199,93 199.59 389,74
29,30 35,186 247.79 142,70 703 202.58 202.58 363.21
47 .62 35.31 254462 146409 728 208.54 208.39 337,39
66.23 37430 256.60 155,49 735 204412 203.37 JL0.47
B7.78 39,47 288.50 183441 « 834 222469 219.70 279.63
10G.00 40.77 299.67 195,69 071 226.95 220.58 262.14

EXIT VELOGCITY DIAGRAM DATA
CALCULATED AERODYNAMIC BLOCKAGE = ,9633

PERGENT SPAN BETA & L Vus MY UMY . VIG Uty
FROM TIP
(Te Ea) {0EGY (M/SEC) {M/SED) {(H/73EC) {H/SEC) (H/SEC)
Jd.00 -9,17 211.72 ~33.7H «591 209,04 206.71 402.31
16,96 -9,18 213.03 =34.00 + 584 210,30 209.95 368,83
29,42 =8,29 211 .54 =30+43 «593 209,33 209.33 366413
47,50 “7478 210.85 -28.56 «593 206,93 2Zi8.78 343.90
66.27 =750 205.486 26488 «579 20%.09 203,35 320.81
B7.70 =6.06 210.72 r22.24 «591 203,55 206.73 29G .01
100.00 =L, 79 213,76 -17.85 « 600 213.02 207.13 279,34

STATOR PERFORMANGCE DATA

PERCEHT SPAN FROM TIP HMASS BELTA INGIDENGE ANGLE it OMEGA LOSS DEVIATION STAGE STAGE STATOR
LEADING TRATLING FLON BETA MEAN SUCT SUR FAGTOR BAR PARAMETER ANGLE PRESS TEHMP POLYTROPIC
FOGE EDGE PCT) {DEG) {DEG) (DEG) (DEG) RATID RATID EFF
¢.00 .00 9,00 42,97 -2.522 =0.bhy + 3779 0778 0277 11,759 . 1.558 l.1882 « 7226
10.84 10.96 12445 44419 =l.154 =4.517 3749 «0627 £ 0215 7.499 1.57¢& 1.,1882 «7801
29.38 29442 32.82 43445 ~1.395 “h.726 «37LT «0618 0201 5,322 1585 1.1787 8106
47.42 47450 51,483 42.84 -2.642 ~5.648 3794 «0792 202h1 theh69 1.599 1.1700 «7922
66.23 66,27 70.3? Lh.80 =2.097 -4.989 +«3971 0714 0203 4045 1.591 1.1685 28353
87.78 87.74 8964 45.53 -2.800 =5.706 L0507 «2015 « 0530 5.518 1.610 1.17689 6518
100.00 106.08 10g%0n 45.56 =3.862 =T.304 4572 «1891 0477 13.805 f.611% 1.1769 «695h

HOMENTUM AVERAGE STAGE EFFICICNCY
HOMEMTUM AVEPAGL STAGE EFFICILNCY

(I

«8132 (POLYTROPIC) HOMENTUM AVG. STAGC PRESS RATIO = 1.5897
«8007 {ADIABAYIC} MASS AVERAGE TEMPERATURE RISE = 1.1765



EQUIVALINT WEIGHT FLOW

PERCENY DESIGHN EQUIVALENT FLOMW

PERGENT SPAN
FRON TIP
(L, E,)

006
9.21
24481

4 e27
58,22

~ B2,8%
100.900

PERGENT SPAN
FROM TIP
(Te Eo

0400
11.19
29.57
47.86
bb.78
A7, 88

106,08

BETA*]
(DEG)

72.65
71.5¢
68.56
66,76
64,32
6i.b1
58.49

BLTA*2
(REG)

60.72
56.70
Shahb
LB, b1
33,21
2ha3h
i6.67

PERCENT SPAN FPOM TIP

LEADING
FDGL

k.00
9.21
24,81
Lo.27
58,22
82,84
100.00

HOMENTUM AVERAGE ROTOR EFFICIENGY
BOMENTUM AVERAGE ROTOR EFFICIEMCY

[+
L

TRATLING
EDGE

Ra00
11.19
29.57
47.86
66,78
B7.88

190.04

Vel
(FT/SEC)

1159.11
1113.59
1042,.96
96 6417
874,52
Th4436
556459

ez
{FT/SECY

872,78
839,26
785,27
711,64
pE6. 5T
613485
G814, 68

MASS
FLOH
(rcmy

D09
11,42
30,55
L8 .84
67 75
38 .67

108,00

H H

NASA SHALL AXIAL COMPRISSO0R TEST 5 DCCoHUER, 1974

(COHBIMNED TEMPW)

ROTOR PERFORMANCE NASA SHALL AXIAL -COMPRESSOR {EMGLISH UNITS)H

264153
65,3447

YUy
{FT/SEG)

1106,35
1356.00
970.77
886. 24
T8A.14
hS53456
569,78

vu*2z
(FT/SEC)

761.21
701,40
638.86
532.2%
4214352
252,95
167.70

DELTA
BFTA*
{0EG)

11,94
14,80
16411
i17.85
25441
T 07
414873

« 8590
«8534

non

LBH/SEC

70 PERCENT DESIGN SPEID - SCANMN NO 1
EQUIVALENT SPEED
EQUIVALENT FLOW ¢ INLET ANN ARIA

INLET VELOGITY DIAGRAM (JATA

CALCULATED AERODYNAHIC BLOCKAGE = ,9901

M¥1 BETAL Vi vui
(DEG} (FT/SEC) (FT/SEC)
1.049 6,00 345,61 0,00
1.6498 d.00 353,39 g.00
* 946 0.00 Jal.21 0.70
878 .00 38d.72 Ds00
793 0.0 378,93 D.00
674 0,00 356.23 0.008
+ 594 0,40 33,13 G.00

EXET VELOCITY OIAGRAI DATA

CALCULATED AERODYNAMIC BLOCKAGE = .8812

H*2 BETAZ va vuz
{BEG) {(FI7SeC} {FT/SEC)
« TR 35435 523, 41 3i2.84
«733 34,49 553,08 316,56
1689 33.52 547.68 302441
626 45.19 577.98 333.06
2589 35.28 £32.63 J365.40
+ 545 3a.58 715, k6 446,16
«521 40.66 738.36 481,09

ROTOR PERFORMANCE DATA

LOSS

#0370
«0370
hear
«8194
+0080
+Dudd
0012

MOMENTUH AVG,

M1

«313
» 320
« 346
=354
« 344
« 322
«310

b I'4

+ 450
2488
+4 80
«+508
+559
+635
«657

VHL

(FT/SECH

(F

345460
353.348
3ai.20
389.740
378,91
356,22
343,12

YH2
T/SEC)

426,88
460481
456.,59
472.35
51b.41
559,29
560.09

DEVIATION ROTOR

INGIDENGE ANGLE 0 QHEGA*
MEAN SUCT SUR FAGTOR BAR PARAHETER
{DEG) (DEG)

8,815 B.347 + b0 +1989
9,505 8.225 « 3497 «1 0859
3,384 7.362 LT 1172
9,223 6429 30698 + 0962
9.614 5.908 ¢ 3520 «0379
3.866 4,890 3145 0036
D Th2 J.687 2624 L0057
{POLYTROPIC)

(ADIABATIN)

ANGLE
(DEG)

3,726
1.649
3.971
5.773
8,077
14.614
23.7248

PRESS
RATIO

1,264
t.281
1.28¢6
1,318
Le304
1.395
t.396

53681.033

RaPaolle

26,6763 LBM/SEG-5Q FT

VZi
(FT/SEC)

33hute?
341,01
374419
388,45
378.78
351444
33146

vzz
{FT/5E0)

1314
450.74
W53.75
472.32
514.89
550.10
541.086

RO¥OR
ADIABATIC
EFF

6702
7099
28165
« 8677
« 9563
« 3671
« 9971

ROTOR PRESS RATIG

HASS AVERAGE TEMPERATURE RISE

o

(V51
{FT/SE0)

1106.35
1056.89
970.77
B8B.,24%
788414
653.56
559,78

uz
(FT/SEC)

1064405
1017 .96
aul,.27
865,32
786.72
699.11
648.748

ROTOR
POLYTROPIC
EFF

«6809
o 7108
«8229
8726
« 9581
» 9973
« 9972

1.3180
1.0960
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EQUIVALENT WFIGHT FLOW

PERCENT DESIGN EQUIVALENT FLOW

PERCENT SPAN
FRPOM TIP
L+ Eu)

.00

9.21
24481
Lo, 27
58.22
82.84
100,00

PERGENT SPAN
FROM TIP
{(Ta Fud

000
11.10
29,57
47.86
66.78
87.88

100.68%

PERCENT SPAN FROM TIP
TRAILING

LEADING
ERGE

0.00
9.21
24,81
40.27
58.22
A2.84
100.09

MOMENTUM AVERAGE ROTOR EFFIGIFNCY
MOHENTUM AVFRAGE ROTOR EFFICIENCY

BFTA¥Y

(IFG)

72.65
71.50
68,56
66.26
Bl 32
E1,h1
58,49

BETAMZ

(DEG)

60.72
SBbs 70
Sheli5
4B.B1
39.21
2L,434
16.67

ENGE

G.00
11.10
29.57
47.56
6678
87.38

igo.00

V¥l
(H/7SEC)

353.30
339.42
317.90
29510
266455
226,88
200413

v*2
{4/55C)

266.02
255,81
239.325
216,91
203,15
187440
175.21

MASS
FLOKW
(PCT)

Dedn
11.42
30.55
48..84
67.75%
B .67

190.0%

LI 1

NASA SHMALL AXTAL COMPRESSOR TEST A DECEMBER, 1974

(COMBINED TEMP.)

ROTOR PERFOYIMANCE HASA SMALL AXIA. COMPRESSOR (METRIC UNITS)

6

(

{

0

1.3956
5.,9447

Vu¥l
MISEC)

337.22
321.87
295,489
270,13
240,23
199.20
176.62

Yu*2
H/SEC)

232.02
213.79
19h.72
162,23
128.42

77.10

51.11

DELTA
BETA™
{DEG)

11.94%
14.80
1,11
17.85
25411
37.07
41.83

8590
+ 8534

70 PERCENT DESIGHN SPEED -~ SCAN NO

1

KG /SEC EQUIVALENT SPEED

EQUIVALENT FLOW / INLET ANN AREA

TNLET VELOCLTY DIAGRAM DATA

CALGULATFD AERODYNAMIC BLOCKAGE = L9901

el BETAL vy vui
{DEG) (M/SEC) (H/SEC)
1.049 .00 185,34 .00
1.008 0.00 187.71 0,00
« 9456 0.8 116419 0,00
878 0.00 114.79 0.00
+ 793 0.00 115.50 g.00
674 0.00 i0%.58 .90
+534 g.00 104,58 g.00

EXIT VELOCITY DIAGRAM DATA

CALCULATED AERODYMAMIC ULOCKAGE = L8812

Mr2 BETAZ v2 vue
{DEG) (M/SECH (M/SEC)
« 760 35435 159.54 92.31
733 Ju. 9 170,41 26.49
REI 33.52 166493 9Z.18
«626 35.19 176417 101.52
«589 35.28 i92.82 111.37
1545 38.58 218,07 135,9%
521 40466 225.05 146464

ROTOR PERFORMANGE DATA

MOMENTUNM AVG.

M1

«313
«320
« 346
+ 354
34
322
+310

M2

456
« 488
+480
+508
+5%9
«635
+657

nn

il
M/SEC}

109,34
167.71
116,19
i18.78
115,49
108.58
134,58

vz

(H/SEC)

130.11
140446
139.17
143,97
157.40
170.47
179.72

OEVIATION ROTGR

INCIDENGE AMNGLE o OMEGA® LOSS
MEAN SUCT SUR FACTOR BAR PARAMETER
(DEG) (DEG}

8.815 8,347 «3LB6 1289 + 8370
9,505 84225 3497 »1859 8370
G384 7.362 «3h41 «1172 0227
9.223 6.499 «3698 +0962 0194
Seb11 5,908 3520 «0379 0380
3.866 4.890 e 3445 +0036 0008
9.7u2 3.667 2624 0057 0012
(POLYTROPIC)

(ADYABATIC)

ANGLE
(DEG)

3.726
1.649
3.971
5,773
4,077
1ha.614
23.720

53681.033
130.2452 KG/SEC-50Q H

vZi
(M7SEC)

101.95
104,18
114,05
118440
115,45
107.12
101.03

viz
(H/SEC)

125,92
137.39
138.30
143.96
156494
167.67
164.91

ROTOR

Ra Pu ut

PRESS ADIABATIC

RATIO

1.264
1.281
1.286
1.310
1.344
1.395
1.396

EFF

6702
o 7699
«B81565
« 8677
+95563
« 9971
«59714

ROTOR PRESS RATIOD

MASS AVERAGE TEMPERAYURE RISE

nn

ui
(H/SEC)

337.22
321.87
295.89
270.13
2u0.23
139,20
17G.62

uz
(H/SEC)

324432
318.27
206,90
263.75
239.79
213.0%3
197.75

ROTOR
POLYYROPIGC
EFF

+6809
«7198
«8229
87256
29561
«9973
+» 9972

1.3180
L.09e8



PERCENT SPAN

FROM TIP
(Ls €4

0,00
10. 57
2843
46,23
65,23
87.12

100,60

PERCENT SPAN
FROM TIP
(T. E)

0.00
11,20
29.856
48,21
67,15
88,10

100,00

PERCENT SPAM FROM TIP
TRAILING

LEADING
ERGE

0,00
10,57
20443
46423
65.23
47.12

106.00

MOMENTUM AVERAGE STAGE EFFICIFNCY
HOMENTUM AVERAGE STAGE FFFIGIFNCY

o
~J

ENGE

0.00
11,20
29.96
4,21
67.15
88,11

102.00

BETA 3
{3769

31.51
31.70
29,75
31.07
31.67
38,15
36438

BETA 4
(DEG)

~193.70
-18.5610
=15.57
~14.437
-10,95

=549

-5.35

YASS
FLOH
(PCT}

¢,00
1i.42
30.6%
48484
BF .75
Ag.67
106,00

NASA SHMALL AXEAL COMPRCSSOR TEST 6 DECEHMDER, 1974 {CUMBINED TEHP.)

STATOR PERFORMANCE NASA SHMALL AXIAL COMPRESSOR

V3

tFT/S5C)

596.610
616,49
617,01
645,87
688,39
757,25
787,19

V4

{FT/3SEC)

539,94
561,04
572.91
598,26
637,76
667,77
672,47

DELTA
BETA
{DEG)

5fe21
50,30
45,32
LB 4y
42.62
LD, 64
61,73

+B281
28133

70 PERCENY DeSIGH SPEELD ~ SCAN NO

INLET VELOCITY DIAGRAM JATA
GALCULATED AERODYHANIC BLOCKAGE =

vu3s

(FT/SEC)

311,84
323,93
306,20
333,32
361.44
435,97
466,86

H3

523
341
« 545
+512
e01?2
1676
705

v

EXIT VELOCITY OIAGRAH DATA
CALCULATED AERODYNAMIC BLOCKAGE =

{

ViU
FT/SEC)

-173.14
-178.95
-1530 73
-1 8,50
'121.16

~63,85

"52-71.

Hy

R
T
« 504
327
« 564
«591
« 594

STATOR PERFORHANSE DATA

INCIDENGE
MEAN 5
(DEG)

'“naﬂq
~4 459
=6.757
~6 B4
-7.597
‘“5- 97B
~8,265

(POLYTROP

JARIABATI

ANGLE
UCT SUR
{DEG)

=8,727
=7.834
~30.513
-9,508
=-10.515
-9.913
-11.696

1C)
C)

0

FACTOR

+ 3894
<3733
«315%
«3007
2714
+2B65
3071

OMEGA

DAR

«0590
0688
«0557
<0766
765
« 1379
« 1287

(ENGLISH UNITS)

1

«8962
VM3
(FT/SEC)

508,59
524,54
535,65
553,26
585, B4
619,14
633.78

2964 E
Vil
(FT/SEC)

5il,42
531,72
551 .88
579.51
626413
664,69
669,52

LO3S
PARAMETER

«0201
+ 0226
0176
0228
0216
0363
<0324

MOMENTUM AVG.

DEVIATION

ANGLE
{DEG}

3.4060
-2.015
'2. 3‘49
~2,35%3

«153

Beldhh

134349

VI3
(FT/SEC)

503.81
523.63
535464
552,79
583.70
610,82
616.27

e
{(FT/SEC)

51it.42
531.66
551464
576,92
625.78
bb2.20
669,52

STAGE
PRESS
RATIOD

i,2%52
1.2866
1,273
1.2490
1.421
1,345
1,345

STAGE PRESS RATIO
MASS AVERAGE TEMPERATURE RISE

u3
{FTrs3EC)

10633.37
994,79
9z9.62
860,66
795.34
715,45
668,46

U4
{FT/SEC)

1025,88
980.76
931.94
874,71
815.31
749,63
r12.34

STAGE STATOR
TEHP POLYTRORIC
RATID EFF

1.1032 «7078
le1032 «BL3Q
1,0912 + 5418
1.0923 5251
l.0921 + 5330
109983 b7 02
i.1000 «6012

= 1. 3017

= 1.0960
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NASA SMALL AXIAL GOWPRESSOR TEST 5 DECEMBER, 1974 (COMBINED TEMP.)
STATOR PERFORMANCE NASA SMALL AXTAL COMPRESSOR (METRIC UNITS)
70 PERGEMT DESIGN SPEZD ~ SCAN NO i

INLET VELOGITY DIAGRAM DATA
CALCULATED ACRODYNAMIC BLOCKAGE = 48962

PERCEMNT SPAN BETA 3 V3 Yu3 H3 VM3 VZ3 us
FROM TIP

(L FJ) {DEG) (H/SEC) (M/3EC) {M/SEC) (H/SEC) (H/SEC)

.00 31.51 181.84 95. 05 523 155.02 153.32 314.97
10.57 31.749 187.90 98.73 541 159.87 159,60 303.21
2843 29.75% 1458.07 93,33 + 505 163.27 163.26 283,35
hbae23 31,37 196,86 i01.59 572 168.62 168.49 263455
65,23 31.67 209.82 110417 +612 178.57 177.91 242.42
87,12 35,15 230,84 132.88 +676 1868.71 186.18 218.07
100.00 36438 239.94 142.30 $ 705 193.48 187 .84 203.75

EXIT VELOCITY DIAGRAM DATA ’
CALCULATED AERODYHAMIC BLOCKAGE = 49546

PERCENT SPAN BETA 4 Vi vug L VMG VZ4 uh
FROH TIP

(Te €4 (DEG) {H/SEC) {H/SEC) (M/SEC) (M/SECH {(M/3EC)

0.00 -18.70 164,57 -52.76 4Ty 155,88 155.848 312.69
11.20 -18.60 171,01 =54,55 490 162.07 162.05 301.98
29.9h «15.,57 17462 46,86 500 168.21 168414 284,06
48,24 “1h437 182.735 «h5,26 527 176.64 176.45 266.61
67415 ~10.9% 194.39 -36.93 « 564 190.84 190.7% 248451
83,10 =5.49 2n3.54 «19.46 + 594 202.60 201.86 228449
109.0n =5, 35 204,97 -19.,12 + 594 204.07 204,07 217.11

STATOR PERFORMANGE DATA

PERCENT SPAN FPOM TIP MASS DELTA INCIDENGE AMNGLE o OMEGA 1.0SS DEVIATION STAGE STAGE STATOR
LFADT NG TRAILING FLOW BETA HEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS TEMP POLYTROPIC
£0GF E0GE (PCT} (DEG} (DEG) {DEG) (DEG) RATIO RATID EFF

0.00 f,00 8.00 50.21 =804 -8.727 «3894 0590 «G201 3. 480 1.252 1.1032 «7078
10.57 11.290 11.42 50.30 ~44459 7,834 3733 +D688 0226 -2.015 1.266 1.1032 +Bu30
28.43 29.96 3055 45,32 =6 757 -10.113 «3159 + 0557 04176 =2.349 1.273 1.0912 11341
46.23 48.2% LY 1 45 . Lty ~GJudb ~3.509 « 3807 «0766 0228 =2.359 1.29¢ 1.0923 25251
65.23 67,15 BT75 h2eb2 -7.597 ~»1045145 2714 0765 + 0216 +153 1.321 1.0921 5330
8712 48.10 48.67 L.64 ~6.978 -4.913 2865 «1379 +0363 64004 1.345 1.0993 H7h2
104,00 100,00 106,00 bE.73 -8.,255 ~31.696 3071 «1287 0324 13.349 14345 l.ic000 +6012
MOHENTUM AVEPAGF STAGE EFFICICNCY = 8201 {(POLYTROPIC) HOHENTUHM AVG, STAGE PRESS RATIOD = 1.3017
HOHMFNTUNM AVERAGE STAGE EFFICIFHNCY = « 8133 {AQIABATIC) MASS AVERAGE TEMPERATURE RISE = 1.0960



EQUTVALENT HWFIGHT FLON

PERCENT ODESIGN EOUTVALENT FLOW

PERCEHT SPAN
FROM TIP
(Lo Eu)

f.00
.12
2h4h5
40,10
S7.97
82,58
160,60

PERCENT SPANM
FROM TIP
(Ta B

8,04
10.96
29,60
47.83
6674
B7.79

100,00

PERCFMT SPAN FROM TIP
TRAILING

LEADING
EDGE

8.0
9,12
24465
40.10
57.97
82.58
100.00

HOHEHTUM AVERAGE ROTOR EFFICIENGY
MOMENTUM AVERAGE ROTOR EFFIGCIENGY

=)
o

NETA*L

(DEGY

72.98
71.86
68,98
66.72
GG, 81
61.91
58,90

BETA®2

(DEG)

60.37
57.09
54,30
43.52
39,01
23.6%5
15.586

EDGE

0.08
18.96
29.60
W7.83
6647k
87.79

106G.00

ASE
(F ¥/73ECY

1156.11
11i0.91
1040493
365.02
AT1.76
741,90
653423

vz
(FT/SEC)

BES.73
814,90
765,61
691.72
650,51
596455
S68.N48

HASS
FLOW
(PCT}

.00
11,31
30,41
4. 71
67 .58
47 .56

100,.6¢

NASA SMALL AXIAL COMPRESSOR TLST 6 DECEMEER, 1974

ROTOR PERFORHANGE

70 FERCEMNT DESIGN SPFZD ~ SCAN NO

2.3673 LBM/SEC

Bl4 6350

FUAS
{(FT/3SEC)

1105, 48
1055.69
370,84
586445
7T08.686
654 448
559,34

vu*2
{FT/SEC)

Ta3, 84
664,12
621,71
518,23
b9 47
239.27
152,35

DELTA
BETA¥*
(DEG}

12.61
14.77
14.69
i8.20
25.89
IB.26
43.34

«356])
8502

NASA SMAL. AXIAL COMPRESSOR

(COHBINED TENP.)

2

EQUIVALENT SPELD

EQUIVALENY FLOW ¢ INLET ANN AREA

IMNLET VELOCITY ODIAGRANH DATA
CALGULATED AERODYHNAMIC BLOGKAGE = Ll.00G3

H*1

1,046
1.095
942
875
« 790
+671
+ 591

BETAL
(DEG)

0,04
g.00
d. 04
0.00
g.00
0,00
d.00

Vi
(FT/7SED)

338,37
345.90
373.02
$81,33
37i.010
343, 348
337441

EXIT VELOCITY DIAGRAM DATA
CALCULATFD AEROOYNAMIC DLOCKAGE = ,A8

He2

«Thd
709
670
607
574
+529
«509

BETAZ
(LG}

37.0%
37. 04
35,50
37.10
36,78
Lo, 07
2,18

ROTOR PERFOFHANCE DATA

IHCIDENCE AMGLE

MEAN SUCT SUR
(DEG) {DEG)
9416k 34675
9. 845 8,572
9.778 7.766
9,660 B.946
14.071 6,381
104334 5,365
10.1448 halTY
{POLYTROPIC)
(ADIABATYIC)

vz
(FT/SEC)

530.06
55%, 4
545.83
574 04b
630,46
Tika 18
738.55

0
FACTOR

+3650
3757
3604
« 3927
« 1719
23399
2088

HOHENTUH AVG,

(ENGLISH UNITS)

uu

VMl

(FT/SEC)

338.37
345,90
373.082
3814433
371.00
Ju3.38
337441

VHZ2

(FT/SEC)

L2 3. 04

Wbz 77

L4b.B82
458,17
505.Lb
Shbah?
S4T7.27

DEVIATION ROTOR

vui Hi
(FY/SEC)
Oa.ul 306
0.08 313
0.00 +338
0.040 « 246
a.00 2336
0. 0u «316
0,00 «305
K]
vuz H2
(FT/SEQC)
319,37 461
333.064 483
318469 2480
346.53 +504
376.81 + 556
459.69 633
495,92 «B57
OHEGA* LOSS
BAR PARAMETER
2805 L0377
«1939 +0394
«1244 0201
1049 +0211
247 + 0086
0122 0020
+0165 0634

ANGLE
(DEG)

3.381
2,011
3,830
5,864
746844
13.790
22,607

PRESS
RATIO

1.286
1,295
1.302
1.321
1.1355
1.406
1.406

53638.,569

RePeMe ,

2b.1465 LBHW/SEC-S5G FT

ROTOR $RESS RATIO

VZIi ut
(FT/SED) (FT/SEQ)
32748 1105.48
334,57 1655.69
366410 970.84
380.11 8486.48
370.88 788.88
344469 654,408
325,95 559,34

vz uz
{FT/5EQ) (FT/SEC)
489442 1063,21
433409 1017.75
444,03 ELTFLY
458,14 864,76
503.97 786.28
537.49 698,985
52084568 648 .27
ROTOR ROTOR
ADTABATIC POLYTROPIC
EFF EFF
6841 «+ 60951
+ 7028 « 7135
L8148 «8216
»8613 « 8667
«9545 « 9564
+9G66 9911
+99086 « 99180
= 1.3312
= 11080

MASS AVERAGE FEMPERATURE RISE



oL

NASA SHALL AXIAL COMPRESSOR TEST & DFCEHBER, 1974 (COMBINEU TEHP.)

ROTOR PERFORMANGE MASA SMALL AXIAL COMPRESSOR (METRIC UNITS}

70 PERGENT DESIGN SPEZD - SCAN NO 2
EQUIVALENT HFIGHT FLOW 1,0738 KG/SEC EQUIVALENT SPEED

= 536308.569 RePoMa
PERCENT DESIGN EQUIVALENT FLOW = 64,6350 EQUIVALENT FLOW / INLET ANN AREA

127.6584 KG/SEC~SQ H

([}

INLEY VELOCITY DIAGRAM DATA
CALCULATED AERQDYHNAMIC BLOCKAGE = 1,0003

PEPCENT SPAM BETA®L y*y Vu+s ¥y BETAL Vi VUL M1 VML vZi U1
FROM TIP
{Le Ful (DEGY (H/SFCH {H/SECY , (DEG) (M/SEC) {M/SEC) (H/SEC) {M/SED) (M7 SEC)
0,00 72.98 352438 336495 1.046 0.00 103.14 G.00 «306 10341t 99.08¢ 336.95
9.12 T1.86 338,61 321.78 1.095 G.00 105, 43 .00 «313 105443 164.98 321.78
244658 68,98 317.00 295,91 942 0,280 113.70 4,00 +338 113.70 11i.61 295.91
40,19 6b,72 294414 270,240 +875 0.00 116423 G.00 346 116.23 115.86 270420
57.97 6481 265,71 2h04 45 «790 Q.00 113,08 0,04 + 336 113.08 113,04 24 0abb
8z2.54 61.91 226413 199.49 671 0.00 1064 49 0.00 «316 106449 105.06 199.49
1900.c0 58,90 139.10 170,49 591 .60 102.84h G.00 «305 102,84 99,35 170.49

EXIT VELOCITY DIAGRAM DATA
CALCULATED AERODYMAMIG BLOCKAGE = ,8808

PERCENT SPANM BETA®Z yez vur2 . Me2 BETAZ ve vuz M2 VH2 vzz uz
FROM TIP

(Te €.) (D=6) {M/SEC) (M/5FC) (DEG) {HW/5EC) (M/SEG) (H/SEC) {M/SEC) {4/ SEC)

0,00 60.37 2604873 226.72 o TH3 37.05 161.%56 9734 s Bl 128494 126.79 324407
10.96 57.09 24 8,38 208.52 2 709 37.00 168.98 101.69 «483 134496 132.01 310.21
29,60 She30 233.36 189,50 «670 35.50 167.286 97.14 484 136.19 135,34 286463
47,83 4B.52 210.84 157,96 +607 37.10 175. 09 165,62 «504 139.65 139.64 263.58
66.74 33,01 198.27 124.81 L 36.70 192.16 114,85 «556 154,06 153.61 239.66
87.79 23.65 181482 72493 529 40,07 217.66 140,41 2633 168456 163.83 213.04
100.0¢ 15.56 173.15 bbbl 505 42.18 225.11 151.16 2657 166,81 164.14 197.59

ROTOR PERFORHMANCE DATA

PERCENT SPAN FROM TIP MASS DELTA INGCIDEMGE ANGLE 0 OHEGA™ LOSS QEVIATION ROTOR ROTOR ROTOR
LEAGINMG TRATLING FLOW BETA® HEAN SUCT sSuR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC
EQGE EDGE (PCT} (DEG) tDEG) (DEG}) (DEG} RATIO EFF EFF
.00 0.60 0.0C 12.61 EFERTE 8.676 » 36590 +2005 fG3TT 3.381 1.266 + 0841 « 6951
9.12 1%.9% 11.31 1h.77 9. 845 A.572 « 3757 «1999 « 0394 2.010 1.295 «7028 «7135
24,65 29.60 30.41 1%.69 3.778 T.766 + 3664 21244 «0241 3.830 1,302 +8146 + 8216
Lo.10 47,83 48.71 18.210 9.6690 G945 + 3927 1849 82118 S5.864 1,321 +B613 «BGET
57.97 667l AT7.5% 25480 10.071 6.380 3719 w0407 + 0186 74844 1.355% «9545 » 9564
82.548 87.79 38.56 35.26 10.334 54365 «3399 «0122 <028 13.790 1.446 «9906 «99114
1006.00 100,00 1Lld.00 43,34 10.148 4,074 2084 0165 S UU 34 22,607 1.408 + 9906 «9910
HONENTUM AVERAGE ROTOR EFFICICNCY = +8561 (PNLYTROPIC) HOMENTUM AVG. ROTOR PRESS RATID = 1,3312
HOMENTUM AVERAGE ROTOR FFFICIFNCY = «8502 (ADIABATIC) MASS AVERAGL TEMPERATURE RISE = 1.1040

v



NASA SHMALL AXIAL COHPReSSOR TEST b D=SCZMBER, 1374 (COMIINED TEMP,)

ﬁ)ﬁﬂ@ﬂﬁﬁﬁlfifm5§?- STATOR PERFORMANGE IASA SMALL AXIAL COMPRESSOR (ENGLISH UNITS)
E'POOR AGE 15 GN SPEED - SCAN NO 2
QUALITY 70 PEPCENT DESIGH SPES ,
IHLET VELOCITY DIAGRAM DATA !
CALCULATED AERODYMAMIC BLOCKAGE = L4076
PERCEHT SPAN BETA 3 V3 vus H3 VM3 VI3 us
FROM TIP
Ly E,! (DEG) (FT/SEC) (FT/SER) {F1/SECH (FT/SEC) (FT/SEC)
0.00 13,39 588424 328,85 514 487474 482,38 1032.5%
10,53 34,74 599,37 341,55 o524 492,53 491,71 994,18
28,59 32,21 605,68 322.84 +533 512.46 512446 928.31
4B, 37 3%, 16 631.11 347,05 +557 §27.12 625,73 BEI L7
65,33 33.49 676405 372,99 +539 563484 561478 794 434
87.12 36. 99 746,95 449,44 «B65 596,60 543,59 714,89
100,00 38,23 777.88 481,33 695 611,08 594,20 667,93
EXITV VELOCITY NIAGRAM DATA
CALCULATED AERODYNAMIC BLOCKAGE = ,9748
PERCENT SPAN BETA & Ve Vuy Hh VHY vy Ut
FROM TIP
(Te EN} (DEG) LFT/7SED) {(FT/SEC) {FT/SEC) (FT/SEC) {FT/SEC)
8,00 -20.43 513,21 -179,14 W 445 480,93 480,93 1025.66
11,24 -20,30 530,98 ~184,23 D461 497.99 497.93 989,85
30414 ~16. 48 546,72 -154,36 479 524 s b7 524,24 930,62
48,36 ~14,53 569,01 -142.74 » %99 550,81 550,25 873455
67,22 -11,36 609,18 -126,29 <536 £95,95 595,52 Bika bl
BA, 11 7,30 641,34 -82,34 + 564 636.03 633.70 748,98
100,60 -7.26 6464 BB -81,66 . 563 660.69 Bhl.59 T11.74
STATOR PERFORMANGE DATA
PERCENT SPAN FROM YIP MASS DELTA INGIDENCE ANGLE 3 OME GA LOSS DEVTATION STAGE STAGE STATOR
LEADING TRATILING FLOW BETA MEAN SUGT SUR FAGTOR BAR PARAMETER  ANGLE PRESS TEMP  POLYTROPIG
EDGE EDGE (PCTY (0EG) {DEG) {DEG) {DEG) RATIO RATIO EFF
{]-ﬂﬂ ﬂ.Ul'l u.aﬁ - 5‘0.‘!2 ‘2.329 '6.251 olllinl{ 007“3 |0251 1.750 1.2?0 1-1068 07197
10.53 11.24 11,34 55,04 ~1, 017 ~4.795 L1858 L0619 L0202 «3.725 1.281  1,1088 L7418
28459 30414 30,41 48,61 -4 4307 ~74BB1 <3555 JD4BY 0153 3,201 1,291 1,0980 TH68
“5.3? ‘§3|36 “Bo?l ll?lag *#.286 '?.228 .33‘!‘0 00633 .0188 "2.523 1.305 1.0960 07005
65.33 67,22 67,58 45,45 ~5,738 -5.713 3072 L0686 .0187 -. 862 1.336 1.0949 «6923
B7.12 88,11 83,56 54,37 “5,137 -8.072 .3232 +1266 .0332 4,155 1.360  1,1623 «5891
100.00 100,80 130,00 45,49 ~6e 405 ~9, 846 $3436 S1177 +6295 114,436 1360  1.1C30 «6810
WOMENTUHM AVERAGE STAGE EFFICILMCY =  ,8257 (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO = 14,3177
HOMENTUN AVERAGF STAGE EFFICIENCY = .8187 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 141000

~J
=



L

NASA SHALL AXTIAL COMPRESSOR TEST & DECEMBER, 1974 (COM3IINED TEWP,}

STATOR PERFORMAMCE NASA SMALL AXIAL COMPRESSOR {HETRIC UNITS)

70 PERGCENT DESIGN SPEZD - SGAN NO 2

s

- INLET VCLOCITY NIAGRAM DATA
CALCULATED AEROOYMANIC BLOCKAGE = 9076
PERCENT SPAN DETA 3 v3 vu3 M3 VM3 vZ3 u3
FFOM TIP i '

(Le Eu (DEG) {M/SEC) (M/SEC) {H/3EC) (M/SEC) {H/SEC)
0., 0n 33.99 179.30 150.23 14 148.686 147.03 314,72
ip,53 36,76 182469 104410 1524 150,12 149.87 363.03
28,59 J2.21 184,61 98440 233 156.20 156,20 282495
46,37 33,36 192,36 105,78 +557 160.67 160,55 263.18
65.33 33.49 206.06 113,69 «5499 171.86 174.23 242.11
B7.12 36.99 227.67 136.99 1665 181.84 179,40 217.%0
i00.09 38523 237,40 146,71 +695 186426 181,11 203.59

EXIT VELOCITY DIAGRAM JATA
CALCULATFD AERODYMNAMIGC BLOGKAGE = 974

PERCENT SPAM BETA 4 v Vut M4 VHE Vig U4
FPOM TIP -
(T. Eo) {DERY {H/3EC) (M/SEC) {M/SEQ) (H/SEC) {H/SEG)
0.00 =204 13 1564 43 ~54.60 45 1456.59 146459 J12.44
t1.24 ~20,30 161 .84 ~56415 +hB1 151.79 151.77 301.71
30,18 -1l6.40 166464 =47.05 479 159,86 159,79 283.65
4B.26 -14,53 173,43 =h43.51 « 499 167.89 167.72 266426
83.11 | =738 195,48 ~25.110 « 564 193.86 193415 228.29
100,00 “T.26 196,86 =24,.89 +569 195.28 ¢ 195.28 216,94

STATOR PERFORMANCE DATA

PERCENT SPAN FRPDM TIP MASS DELTA INCIDENGCE ANGLE 2 CHEGA LOSS DEVIATION STAGE STAGE STATOR
LEARING TRATLING FLOMW BETA MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS TEKP POLYTROPIC
EDGE E0GE (PCT) (DEG) (DEG) (DEG} (DEG) RATIC RATID EFF

0.00 0.400 a.o08 Shati2 “24329 ~b.251 LY «0743 0251 1,750 1.270 1.1088 7197
18.53 11.24 11.3¢ 55,04 ~1.417 ~44795 +4188 «0619 « 0202 «3e724 1.281 l1.10060 «7Thi18
28.59 3041 30 .41 4B.61 ~4e307 =7.660 +35565 «0484 0153 -3.201 1.291 t.09640 7668
6437 42,36 48.71 47.89 ~4.206 ~7.228 3344 «0633 « 0188 “2.523 1.305 1.0960 «78B06
65433 67.22 6T.58 45,45 =5.,798 ~8.713 « 3072 1666 <0187 -+862 1.336 1.0943 «6923
87.12 83.11 B8 .56 44437 -5.137 -8.,072 3232 +1206 0332 44155 1.360 i.1029 « 5891
100.00 100.090 180,00 45.49 -6+ 485 =9.84b6 3436 1177 0295 11.436 1.360 1,1036 6810
MOMENTUM AVERAGE STAGE EFFICICHNCY = #8257 (POLYTROPIG) HOMERTUM AVYG. STAGLE PRESS RATID = 1,3177
HOMENTUM AVERAGE STAGE EFFICIFHCY = #8187 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 1.1008



EQUIVALFNT WEIGHT FLOW

PEPCFNT DESIGN FQUIVALEMNT FLOW

PERCENT SPAN
FrOM TIP
fLe €4}

.00
9,17
24,71
40411
57,95
82,6t
100.C0

PERCENT SPAN
FROM TIP
(Vo £4)

.00
it.97
29,6
LT.70
66,03
87.17

119.00

PERCENT SPAN
LEADING
EDGE

B.00
.17
2471
40.11
57.95
2461
1p0.00

HOMFNTUH AVERAGE ROTOR EFFICICMCY

HOMENTUN AVERAGE ROTOR EFFICITHCY

~]
W

GFTA*L
{DEG)

73454
72415
63.65
E7.45
65,59
B2.75
EG, 84

OETA¥2
(DCGY

€N, 79
57.50
54,57
48.25
38,81
23.90
14,63

FROM TIP
TRAILING
EDGE

0,80
10,97
29.060
L7.70
66,03
8717

168,60

Vel
(FT/SECY

1152.66
1106.92
1935,10
159,74
866,39
735,98
646,92

yez
{F T/ SEG)

828,906
ra5,92
731,94
675.26
630.62
555,41
525,45

MASS
FLOHW
{PET)

G.00
11.486
30,45
‘lsuﬁq
67.52
48453

1og.00

un

HASA SMALL AXTAL COMPR:ZSSOR TEST & DEC-MBER, 1974

242945
62,6473

vurs
(FT/SEQ)

1505, 43
1655, 37
970. Lo
386348
788.95
654,31
559,31

vz
(F%/SEC)

723.583
662,81
596439
503,74
395,21
224,94
132.89

DELTA
AET A
{DEG)

12,75
14,95
15.08
19,24
26,78
38,86
§5.21

8403
= 4335

o

ROTOR PERFORMANCE

70 PEFCENT DESIGH SPEIZD - SCAN WO

(COMBINED TLMP.)

3

NASA SMALL AXIA_ COMPRELSSOR (ENGLIGH UNITS)

LOH/SEC EQUIVALENT SPELED =
EQUIVALENT FLOW / INLET ANN AREA =
INLEY VCLOCITY DIAGRAM DATA
CALCULATED AEROOYNAMIC BLOCKAGE = ,9991
M¥1 GETAL Vi vuL M1 VMl
(DEG} (FT/SEC) {FT/SEC) (FT/SEC)
1.042 0,00 3264506 0,40 «295 326456
1.091 D+30 333,85 0,490 +302 333.8%
«937 0.00 36G6.01 G.00 « 326 360401
«0369 Be00 368402 0.00 »333 368,02
784 0.08 358.04 8,10 324 358.04
+B6B .00 3306497 .00 «305 336497
«585 6.0 32s5.07 0.00 +294% Jzs.07
EXIT VELOCITY DIAGRAM DATA
CALCULATED AERODYNAMIC BLOCKAGE = 8867
H*2 ETA2 ve vuz Mz vz
(DEG) (FT/SEC) (FT/SEC) {FT/SEC)
«718 L3.01 520423 339,63 45T 404,57
«B82 L0,.04 551.59 354.83 473 422,32
«638 39,01 546406 343470 Wb7H 424433
«591 38.80 576.96 361.51 +«505 49,65
«555 38,72 624,85 393,97 «554 31,42
+590 43,19 695,32 L476.55 +615 507.70
<485 45,40 724.07 515.556 641 508.42
ROTOR PERFORMANCE DATA
ENCIDENCE ANGILE D OHEGA* LOSS ODEVIATION ROTOR
MEAN SUCT SUR FACYOR BAR PARANETER ANGLE PRESS
{DEG) (NEG) {DEG) RATIO
9,705 9,237 «3830 «2113 U392 3.797 1.307
10,443 9,166 4066 « 2137 0416 2,421 1.314
18,453 8,437 4040 « 1508 +0291 4.125 1.318
i0.389 T.6/5 11l «1060 «021h B.523 1.339
10,847 7.156 « 3969 «0550 0117 7.089 1.469
31.183 64213 +» 3066 « 0840 «G179 13.1486 1.399
11.083 5.009 «3541 +106% +0219 21.879 1.499
(POLYTROPIEC) MOMENTUM AVG,
(ADTABATIC)

536364454

RoePoMe

25,3425 LBHM/SEC-5Q FT

vZi
{FT/SEJ}

316.0%
322,92
353 .40
366,83
357,91
332.45
31462

viz
[FT/SEC})

391,54
413,09
421463
W459,63
489,37
499,36
L9%414

ROTOR
ADIABAYIC
EFF

«b6B857
T
« 7910
« 86565
9618
«9381
+9360D

ROTOR PRESS RATIOD

MASS AVERACE TEMPERATURE RISE

ui
(FT/SEC)

1105.43
1055.37
970.48
886,38
788.95
654431
559,31

uz
{(FT/SEE)

1063.16
1017.64
940409
865.25
789.17
TD1.49
648,24

ROTOR
POLYTROPIC
EFF

«6974
7118
« 7990
«8719
« G443
« 9409
«G408

1.34306
1.105%



L

NASA SMALL AXIAL GOMPRESSOR TFST 5 DECEMHBER, 1974 {(COHIINED TEMP.)

ROTOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (METRIC UNITS)

70 PERCENT DESIGN SPEID - SCAN NO 3
1.06438 KG/SEC EQUIVALENT SPEED
62,6473 EAUIVALENT FLOW / INLET ANN AREA

EQUIVALENT WEIGHT FLOW
PERCENT DFSIGN EQUIVALENT FLOWV

536364154 R.P.Hs
123,.,7327 KG/SEC-5Q M

nH

INLET VELOCITY DIAGRAM DATA
CALCULATED AERODYNAMIC BLOCKAGE = ,9941

.

PERCENT SPAN BETA*L vl Ve M¥4 DETAL vy Vol M1 vHL Vit Ji
FROW TIP

(Le Eo? 10=6) {4/ 5EC) (H/5EC) (DEG) (H/SEC) (H/SEG) {M/SEC) {H/SEC) (H/SEC)

0.00 73454 351.33 336,93 1,042 0,60 93,510 D. G0 « 295 99.5h 96.33 336.23

9.17 72,45 3137.29 3231.68 1.001 g.00 10L.76 g.00 302 101.76 98443 321.68
24,71 3. 65 315450 295,89 2937 0.00 103.73 0.00 326 109.73 107.71 295,80
48,41 67,45 292,53 270447 » 869 2,00 112417 0.00 «333 112.17 111.81 270417
57.95 65.59 26407 240,47 784 G.00 109,13 0.040 324 109.13 109.63 240 .47
82.61 62, 7% 224,33 199.43 +666 0.30 102,71 g.4a0 2305 1e2.71 101.33 199.43
100.00 59.84 197,18 170,48 +585 0.00 99.08 g.00 +29h 99,08 95.71 170.48

EXIT VELCCITY DIAGRAH DATA
CALCULATED AERODYMAMIS DLOCKAGE = L8867

PERCENT SPAM RETA®Z2 y*2 vuez M¥2 BETAZ va vuz M2 VHz vzz uz2
FROM TXIP
T, €.} (0IG) {4/ 5EC) {M/SEC} (0EG) (M/SECY (H/SEC) {H/ SEC} {17 SEC) {M/SEC)
a,00 63.79 252467 220,53 718 40,01 161.00 103,52 H57 123.31 119434 324405
10.97 57450 239,55 202.03 +b682 404004 l68.12 108.15 479 128.72 125,91 310418
29.66 Sh 87 223410 181.748 «638 39,01 16644 i04.78 476 129,34 128,53 286,54
L7.70 48,25 205,81 153.54 + 591 38.80 175,86 - 110.19 +505 137,05 137.05 263.73
66,03 30. A1 192,21 120,46 2555 38.T2 191.95 1248.08 + 564 169,79 169434 240454
07.17 23.90 169,25 68,56 » 490 43,19 212.24 145,25 2615 154.75 152,21 213.681
100,00 14.863 160.186 LIHI T 465 45,40 22n.740 157,14 2841 154497 149,70 197.58

ROTOR PERFOFMANCE ODATA

PERCENT SPAN FROM TIP MASS DELTA INCIDEWCE ANGLE 0 OMEGA* LOSS DEVIATION ROTOR ROTDR ROTOR
LEADING TRAILING FLOW BETA® MEAN SUCT SuR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC
EDGE ENGT (PCT) (DEG) (DEG) (DEG) ' {DEG) RATIO EFF EFF
D.40 6.00 NeDQ 12.75 9.705 9.237 +3930 +2113 06392 3.797 1.307 « G857 +6974
9.17 19,97 11.36 14495 10443 9.166 +4066 « 2137 +0U15 2421 1314 «7T805 «7118
24,71 29.566 T45 15.08 10,453 Bale 37 4040 »1508 +0291 4.125% 1.318 « 7910 « 7990
404114 L7, 70 48.69 19.21 10.389 7+675 114 «1060 «021% 5.523 1.339 « 8665 «8719
57.95 66,03 67.5¢2 26478 10.847 74156 +«3969 « 0550 0117 T.089 1.369 « 9416 e G443
B2.61 87417 88,53 38.86 i1.103 6,213 +3966 «0840 <0179 13.186 14399 + 9381 + 9409
106.00 i09.00 100.497 45.21 11.083 5.809 « 35414 +1065% . 0219 21.679 1.399 «9360 «9408
MOMENTUM AVERAGE ROTOR EFFICIENCY = «8403 (POLYTROPIC} HOMENTUM AVG., ROTOR PRESS RATIO = 1.3436
MOMENTUM AVERAGF ROTOR EFFICIENGY = + 3335 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 1.1054



XH{R}INL&I:IEAGHE
OF POOR QUALITIY§

PERCFNT S#HAN

FROM TIP
Lo Eo}

0,00
10.57
2B.70
Lo, 3L
6heBG
86,72

102.00

PERCEMY SPAN
FROM TIP
{(T. EV}

g.00
t1.29
30320
48,50
67.31
88420

100.400

PERCENT SPAN FRON TIP
TRATLING

LEADING
EDGE

0.80
10.57
28,70
46,34
6h4.84%
86.72

100,00

HOMENTUM AVFRAGE STAGE EFFICYENDY
HOMEHTUM AVERAGE STAGE EFFICTITNCY

~J
o

£EN6eE

G.00
11.29
30,30
48.50
67431
88.20

100,40

BETA 3
(BEG)

37.17
33,01
35,81
I5.461
35.77
49,15
H1440

BETA 4
(NEG)

-21.29
'21.1“
-17.048
-15-55
'12.99
=7+39
-7, 27

HASS
FLOW
(PCT)

0,00
11. 36
1145
48,69
67 .52
88.53

109,02

NASA SMALL AXIAL COMFRESSOR TLST 6 DECEMBER,

STATOR PCRFOPMANGE

[ [§

V3
{FY/SEC)

578479
589,94
595,19
625,12
668.08
723,73
756.73

Vi
{FY/3EC)

492,40
506,12
519.82
SuL.25
530,21
613445
h17.19

DELTA
BETA
{DEG)

58.46
59,15
52.89
50.97
4B, 76
47,54
48,67

A21L
0136

1974 (CUMBIHED TEMP.)

NASA SHALL AXIAL COMPRESSOR (ENGLL1SH UNITSI

70 PERCENT DESIGHM SPLED - SCAH NO

INLET VELOCITY DIAGRAHM DATA
CALCULATED AERODYNAMIC BLOCKAGE =

vu3
{FT/SEC)

349,72
3Ie3.28
348,23
362.22
390,54
466,648
500 43

M3

+503
«513
521
+550
+ 59D
«bhl
+673

EXIT VELOGITY DIAGRAM DATA
CALCULATED AERODYNAMIC BLOCKAGE =

VuUh
(FT/SEC)

-178.79
-182,55
=152.68
-145.96
=130 <44
-7T8.87
~78.86

INGIDENCE AMNGLE

MEAN SUGT SUR
(DEGYH (0EG)
D54 -3.,0068
1.851 -1.524
“a714 ~h 065
-2.+152 =54174
=3 445 ~6+375
-1.891 ~haB41
=3,233 ~6.674
(POLYTROPIC)
(ADTABATIOC)

0
FAGTOR

+4801
« 4B 3L
+4022
«3765
35148
+ 3451
+ 3680

M

425
437
s b2
475
«508
«537
<5041

STATOR PERFORMANCE DATA

OMEGA

AR

0654
L6510
«O0405
0584
«0670
Q727
+0671

3

«G181
VH3
{(FT/SEC)

461,19
Lbh.B2
482,69
509.48
542,04
553.17
56746k

« 8750
VH
{FT/SEG)

4548480
W72.05
496490
524,431
5b65.35
638.36
612.23

LOSS DEVIATION

PARAMEIER

«0219
L0200
«0127
L0173
L0187
+0i9%
+G168

MOMENTUM AVG.

ANGLE
{DEG)

«890
4,579
-3,0897
=3.560
—10892

hellB
11,433

vZ3
(FT/SEC)

456412
hbheub
482.68
509,10
LT HFRI]
545,74
551,55

VZiy
(FT/SEC)

458,80
472.04Q
496,68
523.77
565.0k
606414
612,23

STAGE STAGE
PRESS TENP
RATIO RATID

1.293 1.4157
1.301 1.11567
1.309 1.1035
1,325 taib02
i.350 1.0935
1.374 1,1071
1.374 1.1071

STAGE PRESS RATID

MASS AVERAGE TEMPERATURE RISE

U3

(FT/SEC)

1932.51

993,97
927.86
863.54
736411
716,33
667,90

UL

(FT/SEG}

1625.02

989,64
930.00
873.06
814,14
748,67
711.71

STATOR

POLYTROPIC

Hn

EFF

« 78586
« 7884
Bh68
+ 7853
« 7615
TTE7
« 8306

1.3346
1.1054



SL

PERCENT SPAN

FROH YIP
(L. Eu)

0«00
10,67
28.70
LT
64,80
86,72

109, G0

PERCENT SPAN
FROM TIP
(Ta Fu)

n'na
11.29
30,30
43,50
67.31
88,20
1n0.00

PERGENT SPAN FROM TIP
TRATLING

LEADING
EDGE

0.00
10.57
2%.70
46.34
6l, 84
a6.72
10¢.00

HOMENTUM AVFRAGE STYAGE EFFLCIENMCY
HOHENTUM AVEPAGF STAGE EFFIUIENCY

ENGE

0.00
11.29
3C.39
48,50
67.31
88.210

180,30

BETA 3
[DEG)

37.17
38401
15,81
35441
35.77
40,15
41.61

BETA &
(DEG}

~21.29
=-21.14
-17,08
'15.56
-12-99

~7.39

727

MASS
FLOW
(PCT)

Q.00
11.36
30445
48.69
B7.52
98,53

110,00

NASA SHMALL AXTAL COMPRESSOR TPST 5

STATOR PERFORMAMNCE

v3
{M/SEC}

176442
179,81
181,44
i90.54
203.63
220,59
230.6%

Ve
(M/SED)

150.08
154,27
158,44
165,89
176,85
136.98
188.12

DELTA
AETA
(DEG)

58.46
59,15
52.89
50.97
48 .76
47,54
La.67

«AZ211
+8136

H

DECEMBER, 1974 (COMBINED TEMP.)

HASA SHMALL AXIAL COHPRESSOR (METRIC UNITS)

70 PERCENT DESIGN SPEZD « SCAN NO

INLET VELOCITY DIAGRAM DATA
CALCULATED AERODYNAMIC BLOCKAGE =

Yu3
{M/SEC)

106459
110.73
td6. 14
ii.41
119.00
142.24
152,53

"3

503
513
.521
+550
+590
$o41
«673

EXIT VELOCITY DIAGRAM DATA
CALCULATED AERODYNAMIC BLOCKAGE =

VUL
{H/SEC)

-5l
-55,64
=465l
-bh.kg
‘39076
~24404
~23.79

INCIDENCE AMNGLE

HEAN SUCT SUR
(DEG) (DEG)
«354 ~3,068
1-851 '1.52“‘
-e714 ~4.065
=2.152 ~5.174
=345 =6 375
=-1,891 =h 841
=-3.233 ~6.67h
(POLYTROPIC)
{ADIABATICY .

J
FACTOR

3801
+4634
4022
« 3765
+3518
+ 3451
3680

i

o 425
» 437
«4h52
175
«500
+ 537
« 541

STATOR PERFORHMANSE DATA

0

MEGA
BAR

0654
1618
«0405
«0584
<0670
0727
«0671

3

+9181L
VH3
{(H/SEC)

140457
151.68
147,142
155,29
165.22
168.61
173.02

+ 9740
VML
(H/SEC)

139.84
143,886
151445
159.81
172.32
185.43
186.61

LDSS
PARARMETER

0219
« 0200
+ 0127
+0173
20187
«0191
+168

HOHEN

DEVIATION
ANGLE
[DEG)

5990
=4.,579
~3.0897
«3.560
-1.892

hali6
15.433

TUH AVG,

VI3
{M/SEC)

139.03
1al .44
147412
155,17
164.61
166.34
lod.24

Vig
(M/SEG)

139.84
143.86
151 .39
159,64
1rz.22
184,75
186.61

STAGE
PRESS
RATIO

1,293
1.301
1,309
1.325
1.350
1,374
1.374

STAGL PRESS RATIO

STAGE
TEMP
RATID

141157
1,1157
1.1035
1.1002
1.0996
1.1071
1.1L71

HASS AVERAGE TEMPERATURE RISE

(

{

u3
M/SEC)

314,718
302.%6
282,81
263.21
242469
216.34
203.58

(1
H/SEC}

312.43
30%.64
283.49
266.11
248415
228.20
216,93

STATOR

POLYTROPIC

nn

EFF

«7B56
« 78B4
+B46E
«7853
« 7615
oTTBT
«8306

1,3346
1,1054



EQUIVALENT HWELGHY FLOMW

PERGCENY DESYGM ENUIVALENT FLOW

PERGCENT SPAN
FROM TIP
Le Ey)

0.900
9.11
24,59
39,84
57.70
a2.u47
100.00

PERGCFNT SPAM
FROH TIP
(Te Fo

0.0n
10.85
29,68
W7,71
65,83
87.10
100.00

BFTA¥1
(NEGY

Thal?
73.12
7042
68,32
66.51
63.74
60,87

BETA¥2
(DEG)

60,60
ST 07
54,48
L7460
23.39
24,50
13.10

PERCFNT SPAN FROM YIP

LEADING
EQGE

0.00
Q.11
24,59
39,684
57.78
B2¢h7
100.00

HOMEHNTUM AVERAGE ROYOR EFFIGICHCY
MOMENTUM AVERAGE ROTOR EFFICICNCY

-l
~]

TRAILING

EDGE

0.00
10,489
29.68
47.71
65,83
87.10

100,00

vy
{FT/3EM

114 8.23
1162.46
1330.04
954,30
861.13
729.94%
39,84

V¥
(FT/SFC)

807,96
762.76
697,340
658,70
613.43
535,25
506,55

MASS
FLOW
(PCT)

&.90
11,39
36,32
LS
67.3u
8% o bt

100,92

it n

NASA SHALL AXTAL COMPRISSOR TLST 6 DECEHLBER, 1974

ROTOR PERFORMANGE

2.,2083

61.2943

{

i
1

{

vu*1
FY/3EC)

104,067
054,94
QT0 . 48
BA7 .23
789.78
654,59
558.93

vur2
FT/SLCGY

703.92
643.07
557.68
4B 6. 38
380,97
219,15
114.78

DELTA
BETA¥
(DEG)

13.57
15.65
L5.93
20.72
23.12
hOWT4h
LT 77

«8307
8232

70 PESGENT NESIGN SPEEZD ~ SCAH HO 4
LBM/SEC EQUIVALLNT SPEE

EQUIVALENT FLOW 7 INLET ANN AREA

INLET VELOCITY DIAGRAM DATA

{COMBINED TEMP.)

D

MOMENT UM AVG,

NASA SHMALL AXIA. COMPRESSOR (ENGLISH UHNITS)

{F

(F

13

VM1
T/SEC)

313.27
320,20
345,18
352,79
343,21
3z 3.00
¥11.52

2
T/SEC)

356.61
#10.20
405,03
444,20
480479
492,69
493,37

OEVIATION ROTOR

CALCULATID ACRPODYHNAMIC BLOCKAGE = 1.06Gi8
H¥] BETAL vi vul M1
(DEG) (FT/SEC) (FT/SEC)

1,037 8,00 313.27 g,00 « 203
396 0.00 J20.20 ¢.00 «289
«332 .00 345418 0.00 «312
: 864 c.00 352.79 .00 +319
JT73 .00 343.21 0.00 . 318
+66D B.0G0 323.00 g.00 +292
«578 .00 311,52 0,00 281

EXIT VELOCITY DIAGRAH JATA
GALCULATED AERGDYNAHIC BLOCKAGE = .8727
H¥2 BETAZ vz vuz 14
{DEG) (FT/SEC) (FT/SEC)
698 h2etl 534,64 358.52 «4b2
« 660 42,39 555,36 374437 + 488
+6 06 42,65 543479 371.70 478
576 LO.41 58340 378.22 +510
«539 40,35 63d.90 408.50 554
Y v U4,97 696,37 492,13 614
448 47,21 7264314 533.01 642
ROTOR PERFORMANCE DATA
INCIDFNGE ANGLE 0 OMEGA* LOSS
HEAN SUCT SUR FACTOR BAR PARAMETER
{D£G) (DEG)
10,331 9.862 4153 «2198 0410
11.101 9.828 4317 #2261 L0441
11.206 9,198 4438 «1638 «0355
11.216 8.516 W36 1138 +4233
11.738 8.060 180 «0687 G147
12.153 T»187 242 »10489 «023%
12,115 beB40 «3822 1404 « 0291
{(POLYTRORIC)
IADIABATIC)

ANGLE
(DEG)

3.611
24365
4.0540
4,879
6.518
i2.201
24149

PRE 38
RATIO

1,328
1.332
1,333
1.35%8
1,380
1.406
1.406

53595.361

vZi
(FT/SEC

303.18
309,72
338,04
351.65
I3, 03
318.06
356,93

vZz
(FT/SES

383.6%
401,24
40z.50
Ghh.15

479,37 "'

LBhLED
476,461

ROTOR

AGIABATIC

EFF

+6697
#6991
«7629
+ 8632
+9303
«9229
+9229

MASS AVERAGE YTEHPERATURE RISE

RePuM,
24,3906 LBM/SEC~SQ FT

)

ROTOR PRESS RATIO

Ut
{FT/SEC)

1104.67
1054,94
970.48
887.23
709.78
654,59
558,93

uz
{F1/3EC)

1062443
101744
939.39
864460
789.48
701.28
647,480

ROTOR
POLYTROPIC
EFF

«7018
o 7110
«T723
« 86490
+9334
+ 9265
« 3265

1.3576
Latidv



8L

NASA SHALL AXIAL COMPPESSOR TEST 6 DECEMBER, 1974 (GNHDBINED TEMP.)
POTOR PERFOIMANCE HNASA SHALL AXIAL COMPRESSOR (METRIC UNITS)
70 PEPCENT DESIGH SPEED ~ S5CAN NO 4

1,0017 KG/SEC EQUIVALENT SPEED
60,2943 FQUIVALENT FLOW / INLET ANN AREA

EQUIVALENT UEIGHT FLOW

53599,361 R.PWH,
PERGCENT DESIGN EQUIVALENT FLOW

119.085% KG/SEC-5Q H

it n
nn

' INLET VELOCITY BIASRAM DATA (
CALCULATED AEROBYNAMIC BLOCKAGE = 1,001b6

PERCFNT SPAN RETA¥L Vi vuri M¥1 BETAL Vi ovul M1 Vil vii ut
FROM TIP .

(Ls E4) (DEG) (H/ SEC) {M/SECY (DEG) {Hs3EC) (M7 SEG) {M/SEC) {H/5EC) {(M7SEC)

¢.00 Thel? 349,94 336.70 1.037 0.60 95,48 .00 «283 95,48 92,41 336.70

9.11 73.12 336,03 321.55 +996 0.00 97.60 g.060 «289 97.60 94, 40 321455
24,59 742 313.96 295,80 932 0.08 106.21 0.060 «312 105.21 103.28 295,480
39,84 64,32 291.02 270443 « 864 0.100 107.53 .00 +319 107.53 107.18 270443
57.70 66,51 262447 2u0.72 779 0.00 104,64 0.00 « 310 10k,.61 104,57 240472
82,47 63.74 222,149 199,52 +660 g.060 984 45 0.00 «292 98.45 97.13 199,52
100,60 eN.87 195,04 170.36 +578 0.08 94,95 0.400 «284 94495 Gi.72 170436

, EXIT VELOGITY DIAGRAH DATA
CALCULATED AERODYNAMIC BLOCKAGE = .8727

PERGENT SPAN RETA*Z yez vur2 M2 BETA2 ve vyz M2 vie vzz vz
FPOM TIP ;

(T. E.) (DEG) (4/75FC) (H/SEC) (D26 {H/SECY {M/SEC) (H/SEC) (H/SEC) {4/ SEC)

0.09 60.60 245,27 214,55 + 598 42.11 162.96 109.28 4562 120.89 116,99 323.83
t10.85% 5747 232.49 196.014 6610 42.39 163.27 lib,11 2480 125,03 122,30 310.12
29,68 S5t,49 212,54 173.01 +606 424,55 167.58 113.32 478 123.45 122,68 286433
L7.71 47.680 200,77 148,25 578 40,41 i77.82 115,28 «510 135.39 135.339 263,53
65,83 36,39 186,97 1i6.12 +539 40.35% . 192.30 124,51 554 146.54 © 1464011 240463
87.140 ?3.00 163.14 63,75 472 W4, 97 212425 15¢.00 o614 150417 ia7.71 213.75
16d.00 13.10 154,40 34,99 448 47.21 221,38 162,46 «B42 150,386 t45.27 197.45

ROTOR PERFORMANGE DATA

PERCENT SPAN FROM TIP MA3S DELTA INGIDENGCE ANGLE f} OMEGA® L.0SS DEVIATION ROTOR ROTOR ROTOR
LEADING YRATLING FLOW RETA®* HEAN SUCT s5UR FACTOR BAR PARAMETER AMNGLE PRESS AOIABATIC POLYTROPIC
EDGE E£D0GE (PCT) (DEG) {DEG) (DEG) {DEG} RATIO EFF EFF
0.00 t.00 .00 13.57 10.331 9.862 +41E3 «2198 «04h10 3.611 1.328 6897 7018
.11 10.35 11,30 15.65 11.101 3.828 4317 2261 LTSS 2,365 1,332 «6991 7110
24459 29.64 10,32 15,92 11.2006 3,193 +O438 1838 <0355 L.050 1,333 $ 762D 7723
, 39.84 H7.71 Wholt 2072 11.216 8+516 4310 «1138 0233 heB79 1,355 8632 + 8630
57.70 65.93 67,30 268.12 11.738 8.060 4180 «0687 Ny 6.518 1.34C « 9363 + 9334
B24047 B7.10 8844 G0, 7Y 12.153 T.187 262 »1089 230 12.201 l.1406 8223 + 9265
106,00 100,90 100.0C 4r. 77 12.115%5 5,040 <3822 1484 <0294 20.149 1.406 9229 9265
HOMFNTUN AVEPAGF ROTOR EFFICIENCY = « 8307  (POLYTROFIC) MOMENTUH AVG, ROTOR PRESS RATIOD = 1.3576
HOMENTUM AVEPAGE ROTYOR EFFICIEHCY = 8232 (ADIABATIO) MASS AVERAGE TEMPERATURE RISE = 1.4107



PERGENT SPAN

FROW TIP
(Le Fu)

0.00
19.51
20,78
46,38
6h,E2
Bha52

10C.00

PERCENT SPAN
FRNM TIP
(T, €1}

G.00
11.3%
30,52
hB.72
67445
ad.24

100.C0

PERCENT SPAN
LEADING
EDGE

0.00
10,51
2B.78
46,38
bh B2
86.52

100,00

HOMENTUM AVFRAGE STAGE EFFICIFNCY
MOMENTUM AVERPAGF STAGE EFFICIEHCY

]
w0

FROM TIP
TRAILING
EDGE

g.00
11.34
30.52
Wd.72
67445
BB.24

100.360

DETS 3
{DEG)

4%0.03
ki.03
39.76
37.55
37.414
h2,32
43,65

BETA 4
(DEG)

=244 0h1
~2he19
~18. 64
-16.97
-14,35

-ds 371

-8.83

HASS
FLOW
{PCT)

0.0p
11,30
30,32
G8.41
BF 30
88,44
t0g.0C

HASA SHALL AXIAL COMPRZSSOR TeST & DECEMUER, 1974 (COHBIMED TLMP,)

STATOR PERFORMANGE

Hu

! V3
{FT/SEQ)

573,95
584400
589,12
821,88
660,55
¢ 715,32
749,13

Vi
(FT/SEC)

L7544
436,11
94400
521455
559,73
589,80
5973, 88

DELTA
BETA
(DEG}

Blre bl
65,23
58440
Sl o 47
52,16
51,26
52448

«8101
«0319

70 PLRGEMT QESIGH

HASA SMALL AXIAL GOMPRESSOR

SPEID - SCAN NO

INLET VELOCITY DIAGRAM DATA
CALCULATED AERAODYNAMIC BLOCKAGE =

vus3
(FT/SEC)

3569.16
333,40
37b.748
379,00
L4498
481463
517,09

H3

+ 497
«507
514
+5L6
+582
«632
«BB4

EXIT VELOCILTY DIAGRAM DATA
CALCULATED AERODYHAMIC BLOCKAGE =

VUi
{FT/SEQ)

~196.47
~189,21
~157.91
-151.83
"135069

“91.59

-Q1.1§

M

«409
418
¥
o454
<489
«515
»518

STATOR PERFOFMANCE DATA

INCIBENCE ANGLE
HMEAN SUCT SUR
(DEG) {DEG)
3.?12 -,210
4,877 1,499
3.233 ~.115
-«01b -3.038
«1.376 ~4,312
322 ~2.637
-+982 =4 H23
{POLYTROPIC)
{ADIADATIG)

f
FAGTOR

£ 5287
5142
+4585
+L4207
«30853
«3306
24

Q

HEGA
BAR

0762
.0738
+0600
L8702
10564
« 0657
11

(ENGLISH UNITS)

4

L9184
VM3
{FT/SEC)

439,48
W4d,52
452,88
493,01
52L.34
524.88
542.05

29726
VHL
(FT/SEC)

432491
443,41
458408
498497
542,27
582,65
5BB .85

LOSS ODLVIATION

PARAMETER

+ 0250
» 0234
0187
+0200
0157
JQL72
«0151

HOHENTUM AVG.

ANGLE
{DEG}

~2.230
~Tebli
-5, 484
=i 942
«3.247

2,600

9.871

VZ3
{FT/SEC)

434,65
439.79
452,08
492.65
519.93
521.78
527.07

Vi
{FT/SEG)

432,91
543,36
hWbTa.87
498445
541,97
580.52
586.85

STAGE STAGE
PRESS TEHP
RATIO RATIOD

1.312 1.1220
1. 317 1.1220
1.320 1.1119
1.337 1,1048
1.364 1.1033
1,384 1.1106
1.384 l.11086

STAGE PRESS RATIO

MASS AVERAGE TEMPERATURE RISE

u3

(FT/SEG)

1631.80

993.49
926,93
862,82
796434
716,57
667444

UL

{FT/SEG)

i024.32

P

nu

983,80
928477
871,78
813.13
748.03
711.22

STATOR
OLYTROPIGC
EFF

27793
7821
8172
78088
« 0243
«8234
«8619

1, 3474
1.1107



o8

PERCENT SPAN

FPOX TIP
the Fu}

0. 60
10.51
2R,.78
46,38
64,62
86.52

10¢e.00

PERCENTY SPAN
FROY TIP
(T, E,)

0.00
11.34
30452
4B.72
67 .45
88,284

100.100

PERCENT SPAM FROM TIP
TRAILING

LEADING
EDGE

0.00
10,51
28.78
46.38
6h,62
86.52

160,00

MOMFNTUM AVERAGF STAGE EFFICIENCY
MOMENTUM AVERAGF STAGE EFFICLENCY

FDBGE

G.00
11.34
36.52
48,72
67,45
88.2'}

100.00

BETA 3
(DFGY

40403
41.03
39.78
37.55
37.51
42,32
43.65

DETA &
(DEG)

~2hall
~2h.19
~18.64
"'16.92
~14.35

=8+93

-B.83

HASS
FLOW
(PCT)

.00
11.33
30.32
b3.41
67435
B8 o it

160,00

NASA SHALL AXIAL COMPPESSOR YEST &

.

STATOR PERFORMANHCE

nwn

V3
(H/SEC)

174,94
178.00
179,57
189,54
201,34
218.03
228,33

Viy
tH/SEC)

144,940
148417
150,57
156,937
170.690
i79.77
181.22

DELTA
RETA
{DEG}

Bh. 41
65,23
58440
Shett?
52:16
51.26
52.48

« 8101
+ 8019

MASA SHALL AXIAL COMPRESSOR

70 PERCENT DESIGN SPEED - SCAN NO

INLET VELOGITY DIAGRAM DATA
CALCULATLD AERODYMNAMIG BLOCKAGE =

Yu3
(H/SEC)

112,52
116486
114,84
115,52
123,564
146.80
157,61

M3

497
507
+ 51
546
582
632
«BEL

EXIT VELOCITY DIAGRAM DATA
CALCULATED AERGDYMAMIC BLOGKAGE =

vusy
(M/SEC)

-53,88
~60.72
““8013
-46.28
~h2e27
=-27.92
-27.78

INGIDENCE ANGLE

HEAN SUGT SUR
(DEG} (DEG)
3.712 -.210
4,877 1.499
3.233 -.115
~.016 -3.038
-1.376 -4,312
322 -2.637
-.982 “l o423
(POLY TROPIC)
(ADIABATIC)

2
FACTOR

25287
3142
+ 4585
0207
« 3853
3806
4024

M4

409
+418
427
454
+489
+ 515
+518

STATOR PERFORMANCE DATA

0

ME GA
BAR

0762
«0738
+ 8600
0702
« 3564
20657
0604

(METRIC UNI

4

+9184
VH3
(M/SEC)

133,95
134,27
138404
150.27
159,06
161.20
165.22

«9726
VML
(H/SEG)

131,495
135.15
142,67
152.18
165.28
177.59
178.87

LOSS
PARAMETER

<6250
«0234
+ 0187
0206
+ 0157
0172
U151

MOHENTUY AVG. STAGE PRESS RATIO

DCCEMBER, 1974 (COMBINED TEMP.)

T3]

DEVIATIQN
ANGLE
(DEG)

-2.230
~T.641
'50“50
“45942
-3.247

2.600

9.871

Vi3
(H/SEC)

132,48
134,05
138,64
150,15
158,48
159,04
160.65

VZ4
(H/SEC)

131.95
135,14
142461
151.93
165.19
1764 9%
178.87

STAGE
PRESS
RATIOC

1,312
1.317
1.32¢C
1,337
1.364%
1.384
1,384

STAGE
TEMP
RATID

1.1220
141220
1.1119
141048
1.1033
101106
1,1106

MASS AVERAGE TEMPERATURE RISE

¢

us
H/SEG)

314449
392.82
282453
262.99
242473
218.41
203404

Uiy
M/SEC)

312,21
301,39
283,09
265,72
247,84
228,00
216,78

STATOR

POLYTROPIC

[ [

EFF

« 7793
«7821
«B8172
+7888
«B82h3
+ 8234
+8619

1.3470
1.1107



DRIGINAL PAGE\?[\S NASA SMALL AXIAL COMPPTSSOR YEST & DECIMBER, 1974 (COMBINED TENP.)
i0F POOR QUALITY

ROTOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (ENGLISH UNITSI

N 76 PcRCFIT DESIGN SPEED - SCAN NO 5
EQUIVALENT WETIGHT FLOW = 2.0703 LOM/SEG CAUIVALENT SPEED = B3660.777 Ra.P.He
PERCLNT DESTGHM EQUIVALENT FLOW = 56.5260 FQUIVALENY FLOW / INLEY ANN ARZA = 22.8662 LBH/SEC=SQ FT

INLET VELOCITY DIAGRAM OATA
CALCULATLD AERODYNAMIS BLOSKAGE = 1.0324

PFRGENT SPAN RETA*Y Vel vu¥l M¥ 1 BET AL Vi yul i3l VL VZi Ul
FROM TIR
(Le Fo (0EG) (FT/SEC) {FT/SEC) {0C6) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC) {FT/SEC)
0.08 75.1% 1144018 1105.94 1.042 t.00 293,25 0,00 265 2943.25 283.81 1105,.94
B 447 Th,23 1i01,.12 1053.,67 « 394 0,00 299,26 0.00 270 299.26 289.456 1053.67
23,49 T1.77 1029,31 977.62 +930 0.00 322.08 0,04 +291 322.08 316016 9ar7.62
38.39 69, 84 95h. L6 896,18 +863 G600 323.01 0.060 +297 329.01 327.35 896,18
56,32 68,16 859,99 798,25 77 (.00 313.97 0,00 +289 319.97 319,86 798,25
81.72 65448 724, 81 659, b4 654 B840 300.82 G6.00 272 300.82 296478 659,44
100,00 62,61 63n.23 659.57 «569 £.00 283495 0,00 +Z202 289,95 280410 559,57
EXIT VELOCITY DIAGRAM DATA
CALCULATED AERODYNAWIC BLOCKAGE = ,833%
PERCENT SPAN BETAY2 vz vy*2z Hea BETA2 ve vua Me vH2 viz uz
FROM TIP
(Te Fo (DEG) (FTrsSEC) (FT/SEC) (0£6) (FT/SEC) {FT/5EC) {FT/SEC) tFT/SELC) (FT/SEC)
0,00 6k, 26 7AT,29 683,59 678 b, 22 Bhle 95 Jac.06 469 390.55 377.97 1063.65
in.10 5744 Th2.81 626,07 «bh1 e 71 5624 4y 395,66 2485 399.47h 391.01 1021.73
28475 St, 43 663,10 539448 574 6. 39 559,21 404,93 485 385.68 383.28 b33
47.01 47.5%5 B63L.45 465,92 «550 43.37 EBB. 27 40Z.58 511 426420 426.18 868450
65,57 37453 596,53 363.37 «523 42,14 633,03 LZ28,11 560 473.08 471.09 791 .48
67.05 20,76 S38.44 i90.81 475 45,45 71773 511.50 <633 503.50 495.23 T02.31
100,00 10.64 513.533 94,76 454 L7.08 743,93 553,70 +663 S50h.21 48707 blB8.54
ROTOR PERFOFMANGE DATA
PERCENT SPAM FROM TIP HASS DELTA INGIDENGE ANGLE ) DHEGA¥ LOSS DEVIATION ROTOR ROTOR ROTOR
LEADING TRAILING FLOK BETA* MEAH SUCT SUurR FACTOR Bagr PARAMETER ANGLE PRESS AOIABATIC POLYTROPIC
EDGE ENGE (PCT) (DEG) (DEG} {DEG) {0EG) RAYIO EFF EFF
0.00 0.00 6.08 14,89 i1.312 1d.844 4384 «2360 1445 3.269 1.347 «0048 + 65978
Bebt7 10.10 10,55 16.79 12,081 10,851 +4566 + 2460 20480 2.177 1.350 «6892 7020
23,49 2R, 75 29,12 17.33 12.3510 in.421 4880 2289 2Uhb3 3.690 1.348 7258 7371
38449 47.901 46,97 22.29 12,538 9.922 4678 1562 «0318 L.466 1.362 «B228 2 B304
56,32 65,57 Bh.12 30.63 13.218 9.608 4435 0966 0209 5454 1.3489 «9053 «93102
81.72 87.05 87,97 Whev2 13,808 d.864 5222 +1016 0222 9.880 1,429 9314 « 9347
100400 106,08 114,006 5i.96 13.8548 7T.782 + 3693 «1320 L2706 17.695 La429 9313 v 9347
MOMENTUN AVERAGF ROTOR FFFIGLENCY = 8161 (POLYTROPICH HOMENTUH AVG. ROTOR PRESS RATID = 1.3739
HOMENTUHN AVERAGE ROTOR EFFICIFHCY = «3077 (ADIABATIE) HASS AVERAGE TEHPERATURE RISt = 1.1174

@ '
-



4]

MASA SHMALL AXIAL COMPRESSOR TEST A DCCEMOER, 1974 (COM3INED TEHP.!

ROTOR PERFORMANCE tASA SMALL AXIAL COMPRESSOR (METRIC UNITS)

70 PERCENT DESIGH SPEZID - SCANH NO 5
+9391 XG/SEC EOUIVALENT SPEED
5645260 FQUIVALENT FLOH /7 INLET ANN AREA

EQUIVALENT WE IGHT FLOW

536604777 RaPoHe
PERGENT DFSIGN EOQUIVALEMT FLOW

111.6426 KG/SEC-5Q M

nou

It n

INLET VELOCITY DIAGRAM DATA
CALGULATED AERODYNAMIC BLOCKAGE = 1,032%

PERCENY SPAN BETA*L Vel Vu*r1L H¥1 BETAL Vi VUL M1 ¥M1 VIt ul
FROM TIP
{L. E.} (DEG) (H/3EC) (H/SEC) {DEG) {H/SEC) {M/SEC) {H/SEC) {H/SEC) {(H/SEC)
0.00 75.15 FuB.TL 337.09 L.032 U.00 83, 348 8,00 «265 89.38 86.56 337.09
Beb? The23 J35.62 322,99 99N .00 91.21 g.00 «270 91.21 88,23 322.99
23.49 71.77 313,73 297,98 +930 0.80 98.17 G.00 291 98.17 96,37 297498
38,39 69,34 290,98 273.16 «863 0.00 100,28 0.00 «297 100.28 99,9b 273.10
5b6a32 68,16 262,12 263432 777 .00 97.53 0,00 «289 97.53 9749 243434
81.72 65,48 220,92 20t.00 «654% 0.00 91.569 .06 o272 91.69 9G.45 201,00
100.00 hZe01 192,09 170.56 «569 0.0C0 83.38 .00 262 88,38 85.37 170.56
T

EXIT VELOCITY DIAGRAM DATA
CALCULATED AERODYMAMIC BLOCKAGE = .8335

PERCENT SPAN BETA®2 yez yy*z M¥2 NETAZ2 vz vuz 14 Y2 viz uz
FROM TYIP

(T £4) (DFG {1/ SEC) (H/SEC} (DEG} {M/SEC) {M/SEQ) (B/SEC) {M/SEC} {M/SEC)

0.00 60.26 239,97 288,36 o278 bt,22 166410 115,84 4569 119.04 115.21 324420
10,10 57.4h 22640t 190.873 6041 L. 74 171,43 120.60 485 121.84 119.18 3ii.42
28.75 Bhelt3 202.11 164,41 2574 4b+39 170445 123.42 L Bh 117.56 116.82 287 .83
L7.01 U7,.55 192.47 12,01 +550 3,37 178.79 122.71 511 129,91 129.90 264.72
65.57 37.53 181.82 116.76 523 HZ2414 19447 156,49 + D60 144,20 143,77 241.24
87.05 20.76 164.12 58.16 + 475 45,45 218.77 155,91 «€633 153.47 15094 21 4.06
16c.ch 10.64 156437 28.88 -1 L7.68 228.27 168.79 +663 153,68 158,46 197467

ROTOR PERFORMANGE OATA

PERCENT SPAN FeOM TIP HASS DELTA INCIDENCE ANGLE ] OHEGA® LOSS DEVIATION ROTOR ROTOR ROTOR
LEADING TRAILING FLGH RETA* HEAN SUCT suUR FACTOR BAR PARAHETER ANGLE PRESS ADIABATIC POLYTROPIC
EQGE EDGE (PCT) (DEG) (DEG? {BEG) {DEG? RATIO EFF EFF
0.00 G.00 f.00 14,89 li.352 10.844 B3804 «2360 «J445 3.269 1.347 +684LB + 6978
Bol? 10,190 19,55 16479 12,081 10,854 4560 «24608 40480 24177 1.350 «6892 + 7020
23449 28,75 29.12 17.33 12.350 13.421 4880 «2289 0643 3.690 1.3u8 » 7258 o T3T71
38.39 47.01 46,97 22.29 12,538 9.922 4678 «1552 0318 LalhBB 1. 362 «8228 « 8304
56432 B65.57 66.12 30463 13.218 3.608 4435 +1966 «u209 S.450 1.389 +9653 9102
81.72 87.05 87.97 44,72 13.808 4.864 «H222 1016 .0222 9,880 1.429 «9314 « 9347
100.00 160,00 109.88 51,96 13,856 T.7082 +«3693 «1320 0278 17.695 £.429 «9313 » 9347
MHOMENTUM AVERAGE ROTOR EFFICICNCY = +8161 (POLYTROPIC) MOMENTUM AVGs ROTOR PRESS RATID = 1.,3739
HOHEMTUM AVERAGE ROTOR EFFIGIFHNGY = 3077 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 11174



PERCFNT SPAN
FPOM TIP
Le Ea)

J.00
9.93
28,22
46.0G8
64.69
86.72
ic60.08

PERCENT SPAN
FROM TIP
e E13

D.00
11.36
31.C3
49,013
67.71
88.25

108,00

PERCFNT SPAN FROM TIf
TRAILING

LEADTNG
EDGE

.01
9,93
28.22
46,08
64,69
86,72
140.00

MOHMENTUY AVERAGE STAGE TFFICIENCY
HOMENTUM AVERAGE S5TAGE EFFICGIENCY

[24]
W

EDSE

0.900
11,36
31,03
49,03
67.71
BB. 25

100,00

BETA 3
(DEG)

43,54
44,70
e 70
41413
4436
43465
Whe 93

BETA &4
(0EG)

-34.63
“3“.29
~24.50
—29.90
-15| 13
‘11.16
=11.08

MASS
FLow
{(PCT)

DsON
10,55
29,12
46,97
66.12
87,97

109.00

NASA SHALL AXTAL COMPRESS0OR ToeST & DECCHBER,

STATOP PERFORHMANGE

V3
(FT/SEC)

568.06
576.63
584456
612.18
656444
726425
761.13

V4
{FY/SEG)

453443
460468
4oV e 43
4BB.75
540.07
567.62
571.37

DELTA
BETA
{DEG)

78.17
78.99
69,19
6l.23
56.19
54440
56401

» 7801
7705

HASA SHALL AXTAL COMNPRESSOR

70 PERCHBT NESIGN SPEZD - SCAN HNO

INLEY VELOCITY DIAGRAM DATA
CALCULATED AERDOYMNAHIL ﬂLDGKQGE =

vu3
{FT/SEC)

391435
405.57
L11.15
hO4,.25
425414
511.26
537.54

43

« 490
« 498
+ 587
»535
577
o641
675

EXIT VELOCITY DIAGRAM DATA
CALCULATED AERODYNAMIZ BILOCKAGE =

Vus
[FT/SECH

”25?.6?
-259,55
~193.81
~166,39
-147.32
'1“9-83
-109,580

Mh

«388
« 394
402
+h23
470
+ 493
Jh97

STATOR PERFORMANCE DATA

INGIDENGE ANGLE

HEAN SUGT SUR
(DE 0} (DEGI
T.227 3.304
BS54t 5.143
8.189 4,833
3,786 758
L.166 ~1.768
1-603 ~1.3HE
«298 3143
(POLYTROPIG)
(ADIABATIC)

0

FAGTGR

«6155
08022
«5394
4851
4237
+ 4339
#4500

0

MEGA
BAR

«1078
«1113
+1038
«1818
«0607
+1133
«1041

1974 (GOMBIMED TEMP.}

(ENGLISH UNITS)

5

+90d8
VH3
(FT/SEQC)

411,75
409,89
415,53
459,73
500416
525,53
538.86,

«9822
VHY
{(FT/SEC)

373.10
380.60 -
425,36
459,55
519,59
556.89
560.72

LOSS . DBEVIATION
PARAMETER  ANGLE
{DEG)

«0319 '12.“50
L0319 =17.744
«6311 -11,384

0293 -7.941
«0168 4,726
<0294 «376
«0258 7T.620

HOMENTUM ANG.

¥zZ3
{FT/SEC)

457,22
569,21
415,52
459,39
498,33
518447
523,97

Vih
{FI/SEC)

373.10
380,55
425,17
459.08
519.31
554,86
S6d.72

STAGE
PRESS
RATIO

1.325
1.326
1.326
1.3348
1.372
1,39G
1.390

STAGE FRESS RATIO

STAGE
TENP
RATID

1.1295
1.1295
1.1225
1.1120
1.108b
1.1151
1.115¢%

HASS AVERAGE TEWMPERATURE RISE

u3

(FY/SEC)

1032.98

996. 74
930,05
864491
797.00
7i6.66
bb8.21

Un

(FT/SEC)

1025449

989.89
928,24
B71.80
813.23
TuB.87
712.04

STATOR

POLYTROPIC

g i

EFF

7277
«7186
+ 7378
o TUT1
B384
+ 7481
+ 7963

1.3548
1.117%



i

PERCENT SPAN

FROM TIP
L Eo)

2,04
9,93
28.22
46,08
64.69
Bb.72
180.00

PERCENT SPAN
FROHM TIP®
(Te E4)

D.00
11436
31,03
43,03
67.71
88,25

100.060

PERCENT SPAM FROM TIP
TRATLING

LEABING
EDGE

0.00
9.93
28.22
46,08
64.69
86.72
100,08

MOMENTUM AVERAGE STAGE EFFICIEMCY
HOMENTUM AVERAGL STAGE EFFICIENGY

ENGE

0,00
11.36
31.03
49,03
67.71
8R.25

i00.00

BETA &
(DEGY

-3463
-3he29
-24,50
“1QQQU
=15, 43
-11.16
-11.08

HASS
FLOW
(PCT)

0.09
10.55
2%.12
46497
66.12
n7.97

i90.08

NASA SMALL AXIAL COMPPESSOR TEST &% DECEMOER, 1974 (COMBIHED TEHP.)

STATOR PERFORMANCE

V3
{M/SEC}

173444
175.76
178,17
186.99
208.08
221,36
231.99

V4
{M/SECY

138420
1h0.41
142,47
118,97
164,61
173.01
174.15

DELTA
BETA
(DEG)

78417
78,99
69.19
61.23
56419
544840
56.01

W7801
7705

NASA SMALL AXIAL COMPRESSOR

70 PEPCENT DESIGN SPEED - SCAN HNO

INLET VELOCITY DIAGRAM OATA
CALCULATLD AERODYNAMIZ BLOGKAGE =

vu3
{1/SEC)

119.28
123.62
125,32
123,22
129.58
152.78
163. 84

H3

» 490
4938
507
+«535
577
ebll
+675

EXIT VELOGITY DIAGRAM DATA
CALCULATEDN AERODYNAMIC BLOCKAGE =

vuy
(M/SEG)

=7B8+5h
-79-11
=59.07
-50.72
~4ly 490
=33.48
w3347

INGIDENCE ANGLE

MEAN SUGT SUR
(DEG) {DEG)
7.227 3,304
B45hh 54448
84189 4833
3.786 758
1,166 ~t.768
1,603 ~1.348
+298 ~3.143
{POLYTROPIC}
(ADIABATIC)

n
FAGTOR

+6155
Bf22
+5394
4851
+4237
+ 4339
-1

MG

+388
394
h02
+ 423
«470
«093
P 097

STATOR PERFORMANGE DATA

Q

HEGA
BAR

«1078
+ 1113
+1038
«1018
+0b07
+1133
« 1041

{METRIC UNITS}
5

«9608
VM3
(H/5SEC)

125.50
124,93 *
126465
140.13
152445
160418
1b6h .24

$9822
VMY
(H/SEC)

113,72
116.01
129465
140,07
158,37
169,7h
170.91

L.0SS DEVIATION

PARAMETER ANGLE
{DEG)

0313 ~12.450
+0319 ~17.744
0311 =11.384

«0293 ~7.94%1
«0168 ~4.726
«0294 «376

6256 74620

HOMENTUM AYG, STAGE PRESS RATIO

VZ3
(M/SECH

i24.12
124,73
126465
140.02
151.89
158.03
159.71

Vi
(M/SEC)

113.72
115.99
129.59
139,93
158.28
169.12
170.91

STAGE!
PRESS'
RATIO

14325
1.326
1,326
i.338
L.372
1,391
11390

STAGE
TEMP
RATIO

141295
1.1235
1.1225
141120
1.1086
1.1151
1o 1851

MASS AVERAGE TEMPERATURE RISE

u3

(M/3EC)

¢

p

31489
303.81
283.48
263.62
242,93
218,44
20367

us
H/SEC)

312.57
Joi.72
282.93
265.72
2uT.87
228.26
217.03

STATOR
OLYTROPIC
EFF

7277
« 7186
7378
WTH71
« 0344
«7ThB1
«7963

1,3548
1.3474



EQUIVALFNT WEIGHT FLOW

PERCENT DESIGN EQUIVALENT FLOW

PERCENT SPAN
FROM TIP
(Le To)

Gen0
7476
22445
37.18
5%.1B6
B1.14
100,00

PERCENY SPAN
FRON TIP
{T. Eo}

0.0
9.10
27,08
45,59
6l.20
Bha33
190,60

PERCENT SPAN
LEADYNG
fOGE

6.00
T.76
22445
37,18
55.16
Bi.1t4
168.090

HOMFNTUM AVERAGE ROTOR EFFICICNCY
HOHENTUM AVECRAGF ROTOR EFFIGCIENCY

<
w

ACTA*L
{DEG)

75.72
7’}-91
72459
70.77
63,16
Bhe 49
€£3.55

BETA*2
(QE£G)

60, 66
57.55
S5.47
48,39
IT.48
20.98
9.7%

FROM TIP
TOATLING
EDGE

0.00
9.10
27.08
45459
64,28
BR.33
100.90

VFL
{FT/32C)

1139.61
11043,01
129,08
54,82
859,73
721,55
624,15

ye2
(FT/SEC)

781,73
f46.21
6ha,88
619,40
587.55
917.37
490,82

MASS
FLOW
(PCT)

.00
9,69
27,95
43,70
65,06
A7.54
100.08

i n

NASA éHALL AXTAL GOMPRESSOR TEST & DECEMBER, 1974 (COMDIMNED TEMP.)

ROTOR PLRFORHMANGE

1.98648

54,2445

i
1

{

mon

Vil
FT/SEC)

10440
062,048
981.93
201.54
803,46
661,67
558,79

vus2
FT/SECY

681,48
629,73
534,25
462,86
I57.50
145,27

83,12

OELTA
BETAY
(GEG)

15.06
17.36
17.17
22,38
3i.08
45,51
53.80

+ 8043
«7953

MASA SHALL AXIA.

70 PERGEHTY DESIGN SPE£D - SCAN NO 6
EQUIVALENT SPEED

LBU/SEC

UQUIVALENT FLOW / INLET ANN AREA

TNLET VELOCITY DIASRAI DAFA
CALCULATED AERGODYNAHMIC BLOCKAGE = 1.0307

M¥*1

1,028
»992
+329
+862
o776
1651
#5863

DETAL
(DEGY

U.040
0.00
0.040
0.C0
0.00
¢, 00
0,40

vi
(FT/SEC)

281,09
286.35
307.94
ks T
d05.91
287.78
278405

YuL
(FET/SEC)

0.00
0.00
0,06
0.400
8.00
8.00
.00

EXIT VELOCITY DIAGRAHM DJATA
CALCULATED AERODYHAMIC BLOCKAGE = L.81

H¥2

673
=L
«560
«+539
+0156
455
434

BETAZ
(DEG)

b, 83
by, 60
48,46
b, 34
43.22
L7.06
9.kl

INCIDENGE ANGLE

MEAN SUCT SuR
{DEGY (DEGY
11.8384% 11.446
12.614 11,433
12,974 11.127
13.2856 18.749
14,078 10.52%
14,758 9.83
14,793 8.719
(POGLYTYROPIGC)
{ADTABATIC)

ve
{FT/SEC)

540,02
562.21
555,34
581.87
b34.87
709,06
Thleth2

ROTOR PERFOFHANGE DATA

0
FACTOR

a4 13
w4532
+ 5063
8483
24581
522
4020

vua
(FT/SEC)

380.78
384.72
415,67
410.32
438.20
519.00
564,52

OMEGA™®

a2

LOSS

Mi

253
«258
«278
«284
276
« 260
«251

ne

«465
485
+B79
+545
561
624
657

CONPRESSOR {ENGLISH UNITS)

F

{F

VM1
T/SEC)

281,09
286435
307,94
J1he 48
305.91
287.78
278.05

VM2
T/SEC}

383.00
GO0 34
368,26
G11.14
466427
483.07
4B3.73

DEVIATION ROTOR

BAR PARAHETER

2347
+2380
2514
1773
«1161
.1528 .
2011

+ 0438
+ 0463
475
0358
0252
« 0334
Q422

HOHENTUH AVG,

ANGLE
(DEG)

3.673
24877
hall?
beS76
4432
9,133
16.802

MASS AVERAGE

PRESS
RATIO

1.349
1.35¢
1. 350
1.361
1.394
1.426
1.420

53i586.391

RePoHe

21.9433 LOGM/SEC-50 FT

vZi
(FT/SED)

272,04
276.98
382.28
313,47
305. 60
283,92
268460

vzz
(FY/SEC)

370.65
391,53
365,97
4i11.12
464,910
475,13
W6T.29

ROTOR
ADIABATIC
EFF

+6866
«7HEB
7069
«B01%
+88095
«8908
« 0988

ROTOR PRESS RATIO

TEMPLRATURE RISE

?

I w

ui
(FT/7SECH

1104 .48
1062.048
981.93
901.54%
803.46
661.67
558.79

uz
(FT/SEC)

1062.18
1024445
949.93
873,18
795,71
704,33
B4T .64

ROTOR
POLYTROPIC
EFF

«701h
« 7131
o 74914
« 8098
v 8946
«9037
« 9037

1.3751
1.1196



NASA SHMALL AXIAL COMPRCSSOR TEST 6 DFCEMBER, 1974 (CONBINED TEMP.)

ROTOR PERFORMANGCE NASA SMALL AXIAL COMPRESSOR (METRIC UNITS)

70 PERGENT DESIGMN SPEZID - SCAN NO 6
«9012 KG/SEC EQUIVALENY SPEED
5ha2hyb EQUIVALENT FLOW / INLET ANW AREA

EQUTVYALFNT WFIGHT FLOW
PERGENY DESIGH EQUIVALENT FLOW

535864391 R.P.Me
107.1366 KG/5EC-3Q M

nh

INLET VELOCITY DIAGRAM DATA
CALCULATED AERODYMAMIC BLOCKAGE = L1.0307

PERCENT SPAM BFTA%] vy vu*i H*i HETAL Vi vyl M1 VML VZii Ui
FPON TIP
(Ls Eau} (DEG) {17 SEG) {M/SEC) (DEG) (M7SEDY {H/SEG) (M/SCC) {M/5SEC) (H/SEC)
g.00 75.72 347435 336.62 1.028 0.00 85.68 .00 253 B5.648 82,32 336.62
7.7€ Thaa1 335,29 323.72 992 0.00 87.28 0.00 258 87.28 Bhekd 323.72
22,45 72459 313,.,Fb 299,29 <929 0.4d0 9%. 86 G.030 278 93.86 92414 29%.29
37,18 70.77 291.9% 27479 « 862 0.09 95. 85 0,430 « 284 95 .85 95.55 27479
55.16 69416 262404 244,98 776 0.58 93.24 d. 00 276 93.24 33.21 244,90
Glell 65449 213.97 201.588 «551 0.00 87.72 0.00 »260 87.72 86.54 201.68
130.00 £3.5% 190.24 176.32 563 .00 L gl 0.00 +251 84475 B1.67 170432

EXIT VELOCITY DIAGRAH DATA
CALCULATED AERODYMNAMIC BLOCKAGE = L.B8182

PCRCENT SPANM BETAYZ vz VU2 M*2 BETAZ V2 vuz Mz vH2 vza vz
FROM TIP

(T, Es (NEG) (M7 SEC) {M7SED) (DEG} {(M/35EC) (H/3EC) {47 SEC) {M/SEC) {4/ SEC)

0.00 60,66 738.27 207.71 «673 4h,83 164460 116404 1465 116474 112,98 323.75

.10 57.55 227445 191,94 +6hY hi.60 171.36 120431 «4B5 122.02 119.3b6 312.25
27.08 55,42 197.748 162.B84 « 560 4840 169,27 126.70 479 112,25 111,55 289.54
45,59 48,39 ina.70 is1.08 «539 L4,y 177.05 125. 07 505 125,32 125,31 266.15
64,28 374458 179.09 108.97 515 L3.22 195,03 133.56 «561 142.12 142,70 242453
86.33 20.98 157.70 G647 2455 47.06 216412 158.21 624 147.24 144,82 214468
100.00 3.75 149,60 25, 34 434 4901 226459 172.07 «657 157444 142443 197.40

RGTOR PERFOFMANCE DATA

PEFCENT SPAN FROM TIP MASS DELTA INCIDENGE ANGLE 0 OMEGA* LSS DEVIATION ROTOR ROTOR ROTOR
LEADING TRATLING FLOW BETA¥* HEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC
EDGE EDGE (PCT) {DEG) (DEG} (DEG) {DEG) RATIO EFF EFF
G.00 0.090 0,00 15.06 11.884 11,416 13 « 2347 «0438 3.673 1.349 «688b 2TOLL
7.76 9.10 9,69 17.36 12.614 114433 1532 « 2389 +0463 24077 1.356 «fE05 « 7131
22445 27,08 27 .95 17.17 12.974 11.127 « 3063 «2514 475 LYS R Y4 1.350 « 70663 «7191
37.18 45.59 45478 22.38 13,295 10,749 P4B43 «i773 +0358 La576 1.361 «B01% + 8038
55,16 Bhe28 65436 31.68 14,078 10.526 H581 1161 0252 et 32 1.394 28896 « 8366
8i.1h 86433 B7 454 45251 14.758 9,839 4522 «1528 «0334 94133 14420 «8986 +9037
100.00 10C.C0 190.0n 53.80 16,793 8,719 H020 « 2011 0422 16.802 1.620 . 8988 +« 9037
MOMENTUM AVERAGL ROTOR EFFICIFHCY = +«8043 (POLYTROPIC) MOMENTUM AVGs ROTOR PRESS RATIO = 1.375¢%
MOMENTUM AVERAGF ROTOR E£FFICIENECY = « 7953 {ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 1.1196



HASA SMALL AXYaAL COMPRESSOR TtST & DCCIMOER, 1974 (COMBINED TEHWP.}
STATOR PZRFORMANGCF NASA SHALL AXIAL COMPRESSOR {ENGLISH UNITS?
70 PERCENT DESIGN SPEZD - SCAN NO )

IHLET VELOCITY DIAGRAM JATA

CALGCULATED AERODYHAMIC BLOCKAGE = .4854
PERCENT SPAN BETA 3 V3 vu3 M3 VM43 VZ3 u3
FROH TIP
(L. B} (NEG) (FT/3EC) (FT/SEC) (FT/SEC) {FT/SEC} {FTISED)
o.00 he23 562.00 392,060 « 485 LO2,71 338.28 1031.55
B.956 G4, 68 575.71 Gilb.81 +497 409.36 408,69 9968.93
26.61 46,80 579.55 422449 «501 396,70 396.70 834,60
44,59 42.93 60554 412448 «528 443,39 L43.07 B6B.T7
63,43 4,51 657.22 435,59 577 4GZ.14 590434 800448
86,03 45,22 Ti7.18 569406 632 505,18 498,40 718.16
100,00 hba52 755.31 548410 668 519,69 565433 B67.28
E€XIT VELOGITY OLAGRAH DATA
- CALCULATED AERODYMAMIC BLOCKAGE = 49896
PERCENT SPAH BETA & LA VoL MYy LA LY VZu Uy
FROH TIP
(T, £ (DEG} (FT/SECY (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEG)
G.00 42,77 446,15 -302,96 «382 327 .5% 327 .51 1024.07
11.37 ~42.33 451,10 -303,75 386 $33.51 333.47 988448
31.€9 “28,52 461.76 ~220. 46 + 396 405.73 Hh05455 24487
K9, 42 =22.50 #79.91 ~183.64 olell L43,39 442493 869.37
67.97 -17.27 535,43 -154.92 «4b5 511.3¢ 511.02 811.31
68.3% =11,67 566,18 «114,57 491 55b447 552405 T4T57
100,00 =11.480 570.17 -114.63 « 495 558.52 558,52 711.0%
STATOR PERFORMANCE DATA
PERCENT SPAN FROM TIP MASS DELTA INGIDENCE ANGLE a OHEGA LOSS DEVIAYION STAGE STAGE STATOR
LEADING TRAILING FLOW BETA HEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS TEMP POLYTROPIC
EOGE ENGE (PCT} (DEG) (DEG) (DEG) (BEG) RATIO RATID EFF
0.00 0.00 000 87.00 7,910 3.988 «0538 <1206 +» 1319 -20+530 1.325 1.1296 « 7008
8.96 11.37 9.69 B7.01 B.495 5.1400 B452 1544 «0396 -25.781 1.324 1.1296 « 6332
26.61 31.69 27 .95 75,32 10,323 6,971 «5680 +«12838 « 0372 -15.470 1.323 1.1265 26778
4469 49. 42 45,70 65.42 5.507 2Ze450 «5079 «1237 0350 -10.561 1.332 1.1148 «6389
63.43 67.97 65,06 58478 24476 -2 135 419 +0896 «B246 ~6.159 1,369 1.1117 o 7645
86.03 88.33 A7.54 56,89 3.321 302 334 « 0945 « 0245 =« 140 1.389 .17 « 7828
100,00 in0.n0 106.00 58.12 1.6892 ~1.549 «45B3 + 0861 «0213 7.101 1.389 telivt +B295
MOMENTUM AVERAGE SYAGE EFFICIENCY = » 7629  {POLYTROPIC) HOMENTUM AVG., STAGE PRESS RATIO = 1.3528
HOHENTUN AVERAGF STAGE EFFICIENGY = + 7526 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 1.119%6

2]
~4



88

NASA SdAcL AXTIAL COMPRESSOR TEST 6 DECEMBER, 1974 (COMBINED TEMP.)

STATOR PERFORMANCE HNASA SHALL AXIAL GOMPRESSOR (HETRIC UNITS)
70 PERCENT DESIGN SPECD -~ SCAN NO 6

INLEY VELOCITY DIAGRAM DATA
CALCULATED AERODYMAHIC BLOCKAGE = +BB854

PERCENT SPAN BETA 3 V3 VU3 43 VM3 ¥z3 u3
FROM TIP )

(L. E4) (NEG) (M/SEC) {(M/SEC} (H/SEC) {Hr3EC) (H/SEC)

.00 b4,23 171.30 119.48 485 122475 121 .40 3iu.l42

0.96 4L4.68 175.h8 123,34 W37 124.77 124,57 I0hel7
26.61 Lo, 83 176,65 128.78 501 120.92 1208.91 284.87
bh.69 42,93 184,57 125.70 528 135.18 135,05 264,80
B3.43 bl.51 200432 132.77 577 150,040 143445 243.99
86,03 45,22 218.60 155,16 +632 153,98 151.91 218.90
106.00 hb.52 238.22 167.06 «668 158.40 154,02 203.39

EXIT VELOCITY DIAGRAM CATA
CALCULATED AERODYNAMIC BLOCKAGE = 49896

PERGENT SPAN BETA & vy VUL M Vith V4 Ut
FPOM TIP
(T, E.) {NEG) (4/SEC) (H/SEC) (M/SEC) (M/SEC) (M/SEC)
9,00 -42, 77 135.99 -92.34 . 382 99,83 99,83 312.14
11,37 -42.33 137,50 -92.58 .388 101.65 £0146% 301.29
31,69 ~28,52 140,74 ~67 420 . 396 123.67 123461 261 .90
49,42 ~22,50 146,28 -55,97 Ll 135414 135,01 264,99
67,97 ~17,27 163,20 ~4B ol +465 155.85 155,76 247,29
89,33 -11,67 172,57 ~34,92 . 491 169,00 .168,38 227,86
100,00 -11.60 173.79 34494 + 495 170,24 170,24 216473

STATOR PERFORMANCE DATA

PERCFNT SPAN FROM TIP YA GS DELTA INGIDENGE ANGLE 2 OHE GA LOSS DEVIATION STAGE STAGE STATOR
LEADING TRAILING FLOW BETA MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS TEMP POLYTROPIC
EDGE EDGE (PCT) {DEG} (DEG) (DEG) (DEG) RATIO RATIO EFF
G.00 0,080 B.ar ar.or T.910 3.988 «6538 «12086 0319 -20.590 1.325 1.1298 «7006
8.96 11.37 9,69 87,01 8495 5.109 «5452 1544 + 06396 -25.781 1.324 1.1295 «6332
26461 31.69 2795 75,32 10,323 6,971 »56080 1288 0372 =15.470 |, 1.323 1.1265 «6775
459 4G, 42 5,77 65,442 54507 2,450 «2079 «1237 0350 -18.561 ci.332 1.114B « 6989
63,43 B7.97 5506 58.78 2.476 =495 44819 « 0896 1246 -H.159 1.369 l.1117 7645
66,03 88.33 87.54 56.89 3.32¢ 342 + 4330 «0945 0205 ALY 1.389 1.1171 «THES
100.00 100.30 139.9¢C 58.12 1.892 =1.,549 <4563 «0861 «0213 71401 1.389 1.1171 «8295
MOMEHTUM AVERAGF STAGE EFFICIEMQY = « 7629  (POLYTROPIC) HDHENFJH AVG. STAGE PRESS RATIO = 1.,3528
MOMENTUM AVERAGE STAGE EFFICIENCY = « 7526 (ADIADATIC) MASS AVERAGE TEMPERATURE RISE = 1.1196



EQUIVALENT HEIGHT FLOW

PERCENT DESIGN EAUIVALENT FLOW

PERCFHT SPAN
FROW TTP
(Le Es)

4.09

9.87
26,74
h3.31
61.40
B4, 42
to0.00

PERCENT SPAM
FROM TIP
(T. E

.08
11, 4h
30,40
48,56
67.05
88.0h

ino.00

PERCENT SPAN FROM TIP
TRAILIMNG

LEADING
ENGE

6,09
9.97
264 Tl
43.31
510“3
B4 b2
100.00

HOMENTUM AVERAGE ROTOR EFFICYENCY
MOHENTUM AVERAGE ROTOR EFFICICNCY

0
\D

BETA¥L

(DEG)

72,02
70.72
67,42
64, B2
b2.76
68,00
B7.43

BETA*2

{DEG)

59,38
55,43
52.12
45,51
3964
2hot1
15,46

ENGE

8.130
11.44
Ig. 40
4d.56
67.06
88.06

160,00

V¥L
(FT/SEC)

1493.36
1431, 30
1335.71
1234.20
1113.49
Q56,54
853,15

y*z
(FT/SEC)

1J72.49
1021.94%
950.17
AT7.03
771.57
706,96
670,19

MASS
FLOW
(PCT)

1.00
12,32
32,71
51494
70,54
93.79

100,67

nu

NASA SHALL AXTAL CUMPRESSOR

3.1042
Bly, 7537

VU#*4
{FT/SEQC)

421,04
1351.08
1233.30
1116,.98
940.00
828,38
719.00

vu¥2
(FT/SEG)

923,31
Ahl.54
749,89
536,30
492.24
28874
173,69

DELTA
BETA®
(DEG}

12.64
15.29
15.38
i8.31
23,12
35489
41,97

BH32
« 4386

[T}

ROTOR PERFORMANCL

40 PERCEHT DESIGN SPEED - SCGAN NO

TEST 5 DECEMBER, 1374

(COMUBINED TEWMPW)

a4

EQUIVALENT SPECD

EQUIVALENY FLOW 7 INLET ANN AREA

VELOCITY DIAGRAM DATA

CALCULATED AEROOYNAMIC BLOCKAGE = ,99%6

EXIT VELOGITY
CALCULATED AERNODYNAMIC BLOCKAGE =

LBH/SEC
INLET

M¥1 BETAL
{DEG)
1.362 g.4a0
1,306 .00
1.223 0.00
1,131 0,00
1.049 0,00
« 873 .00
778 .00

H¥2 BETAZ
(DFG)
911 39,06
«AT1 38,68
+B1B 37.93
«759 37.99
669 41,02
«619 h3.31
+589 45,38
TNCIDEMCE ANGLE
MEAN SUCT SUR
(BEG) {DEG}
8.188 7T.720
8,887 7.559
8,568 Bahi2Yy
6,190 5.300
Bahi2 4,568
B.B4D J.022
4,680 2.606
(POLYTROPIG)
{ADIABATIC)

Vi
(FT/SEC)

461404
472454
512.91
525,14
5{13.68
478,28
553,24

vuL
{FT/SEC)

d.u00
¢.00
.08
0,00
0.00
8. 00
d. 040

OIAGRAM DATA

va
(FT/SEC)

703,69
Th2.68
TIF 66
765, 85
787,50
836,79
919,66

ROTOR PERFOPMANCE DATA

o
FACTOR

«3949
4037
4021
h0s3
«14333
4081
+3746

vuz
{FY/SEC)

443,39
464412
454,67
471.41
516,83
608.27
654,63

OMEGA*

+8783

LOSS

M1l

020
31
2470
« 481
hB7
2037
«419

H2

+597
633
+635
662
+683
776
808

NASA SHALL AXIAL COHPRESSOR {ENGLLISH UMITS)

VHi

(FT/SEC)

461,04
472.54
512,91
525414
509.68
h78.28
459.24

VM2

(FY/SEC)

Shbs 3
579,79
583.41
60357
594,17
645,30
645.93

DEVIATION ROTOR

BAR PARAHETER

« 2214
« 2166
«1446
0927
«1148
«0924
«1131

0429
0045
. 0295
0194
242
0197
0232

MOMENTUM AVG.

ANGLE
(DEG)

2,392
464
1.920
4e225
8,709
144634
22,515

PRESS
RATIO

1.569
1.5%
1.605
1.632
1.625
1.699
1.69%

6894G,.732

RePaMs

34,2851 LOM/SEGC~SQ FT

ROTOR PRESS RATID

vii Ui
(FT/SEC) {(FT/SEC)
446419 1621.04
457.07 1351.05
503.48 1233.30
523.45 i116.98
509.50 990,40
471.86 826.38
443,63 719,00
viz uz
(FT/SED) (FY/SECY
520,83 1366471
567.12 1305.67
579.77 1204455
603.54 1107.72
592441 1009,.,07
634,70 897.01
623488 B33.32
ROTOR ROTOR
ADIABATIC POLYTROPIC
EFF EFF
W TG57 « 7237
722 + T453
« 8232 «8345
8957 «9027
8893 « 8966
+3338 « 9386
«9338 + 9386
= 1.6221
= 1.1764

HASS AVERAGE TEMPERATURE RISE



413}

NASA SYALL AXIAL COMPRESSOR 1EST 6 DECENGBER, 1974 (COMUBIUED TCHPW}

ROTOR PZRFOINANGE NASA SHALL AXIAL COMPRESSOR (METRIC UNITS?
. 90 PERGINT DESIGN SPEID - SGAN NO 8
1.,4080 KG/SEC EQUIVALENT SPEED
B4.7537 ENULVALENT FLOW / INLET ANM AREA

EQUIVALFMT WEIGHT FLOM
PERCENT DLSIGN EQUIVALENT.FLOMW

68949.702 R.PeH.
167,394 KG/SEC-5Q H

LI}
nn

INLETY VELOCITY DIASRAH DATA
CALCULATED AERODYMAMIC BLOCKAGE = ,9936

PERCENT SPAN  BETA*1 vl yurL M¥L BETAL vi vut M1 Vi vz1 s

FROM TIP ]

(Lo Eo) {1DEG) (M/SEC)  (M/SEC) (DEG) (M/SEC) (H/SEG) {H/SEC) (MZSEC) {M/SEC}

0.00 72,02 455.36 433,13 1,362 0,00 142,63 0,00 o420 140,53 136,00 433,13

9,97 70.72 436,26 411,80  1.306 0.00 144,03 0,00 S431 144403 139,31 411,88

2647l 6702 497,12 375,91 1.223 2.00 155433 D00 470 156433 153445 375.91

63431 64, 82 376,210 340,45 1,131 D.00 16106 6,00 481 160406 159,55 340445

6Le4D 62,76 339,39 301.75  1.019 0400 155435 0.0C 467 155.35 155,30 301.75

Bl 2 N 291,55 252,49 .873 0.02 145,78 0,00 437 145,78 143,82 252449

100,66 57,43 260400 219415 778 0.00 139,98 0,00 419 139.98 135.22 219,15

EXIT VELOCITY DIAGRAM 0OATA
CALCULATED AERODYNAMIC BLOCKAGE = ,8783

PERCEMNT SPAN  BETA¥Z A vur2 M* 2 RETA2 vz vuz He VHZ vzz uz
FROM TIP .

(Te Eu) (DZG) M/ SECY (M/SEC) {DEG) {M/SEC) (M/SEG) tM/7SECY (M/SEC) {H/SEC)

0.00 59,38 $27.82 281,43 2911 39,06 21k 4B 135,15 «597 166,55 161.18 516457
11,44 55,43 311,49 256450 871 34.68 226437 141,46 .633 176.72 172.86 397,97
30440 5P.12 289,59 228.57 «815 37,93 225,45 *138.58 «635 17782 176,72 367415
40,56 46,51 267432 193,95 « 758 37,99 233,43 143,69 2662 183,97 183,96 337.63
6705 39,64 235.18 150,03 «669 y1,02 240.03 157.53 +6B3 181,10 180,57 307.56
88.786 24,11 215,48 88,04 619 43,31 278,29 1854410 776 196,69 193,45 27341
100,09 15,46 20h,27 5l 46 589 45,38 2080431 199,53 808 196,88 -~ 180,19 254400

ROTOR PERFORMANGE DATA

PERCENT SPAN FROM TIP WASS DELTA INGCIDENGE ANGLE ] OMEGA™ LOSS DEVIATION ROTOR RDTO{ ROTOR
LEADING TRAILING FLOW DETA* MEAN SUCT SuR FACTOR BAR PARAMETER ANGLE PRESS ADIABAVIC POLYTROPIC
EDGE EOGE (PCTY (DEG) (DEG) (DEG) {DEG) RATIO EFF EFF
0.09 n,un .00 12.64 Bel88 T«720 «39493 e 22104 «EL29 24392 1+569 w7057 « 7237
%.97 11,40 12.32 15.29 8,887 T.559 4037 + 2166 «Qi445 Ll 1.590 «T28B2 « 7453
26470 30.40 i2.71 15,36 8.564 Bak2h 0021 1446 « 6295 1.920 1.685 » 8232 « 83045
43.31 48,56 51«94 16.31 B.190 5.300 +4053 3927 « 0194 4,225 1.632 «08957 9027
6l.4n 67.05 70,54 23.12 8.412 4,568 +4333 «1148 «0242 8,709 1.625 + 8693 « 8966
84442 88.06 89,75 35.89 fiebh Job22 4081 0924 «0197 1he634 1.699 29339 «9386
106.00 100,00 100,408 41,97 8.680 2+.606 3746 «1431 G232 22.515 1.699 «9330 + 9386
HOMENTUM AVEPAGE ROTOR EFFICITHCY = «B492  (POLYTROPICH HOMENTUM AVG. ROTOR PRESS RATIO = 1.6221
MOMENTUM AVFRAGE ROTOR LFFIGIENCY = + 8386 {ADIABATIC} HASS AVERAGE TEMPERATURE RISE = 1.1764



ORIGINAT} PAGE 18
OE POOR QUALITY]

PERCCNY SPAN

FROM TIP
Lo £4)

0,00
10,97
29,43
4L7.38
6606
87.58

100,080

PERCENT SPAN

FROM TIP
(T. E)}

0,00
11.265
30,04
48.7%8
67.14
88,23

100.00

PERCENT SPAN FROH TIP
TRATLING

LEADING
ENGE

.00
10.97
29.4%
L4L7.38
66.06
87.58

140,06

HGMENTUM AVERAGE STAGE EFFICITNCY
HOMENTUN AVERAGE STAGE EFFICIELNCY

o
s

FDGE

0,a0
11.25
30,04
48,38
67.14
38,23
100,00

BETA 3
{0FGY

3502“
35489
34,25
34,16
37.090
39.67
40,95

BETA 4
{UEG)

‘9052
-G, 47
=T+9%
-7.10
-7 lthy
-5.492
-5, 88

MASS
FLOMW
(PCT)

G.00
12.32
32,71
51.94
T0 454
99,75

103.0n

STATOR PERFOPHANCE

NMASA SHALL AXIAL COMPRESSOR TIST % DECEMHER. 1974 (COMBINED TENMP.}

v3
{FT/SEG)

7T91.20
810,23
818.22
861,38
B51.42
932,248
969.20

Vi
{FT/SEC}

704491
726,98
T38.03
750410
Thy . 2h
TS57 .94
763402

NDELTA
BETA
(DEG)

k4,76
45.36
42,19
41.27
Ghe bl
45.59
46485

« 7955
7821

MASA SHMALL AXIAL COMPRESSOR

.

90 PERGENT DESIGN SPEED - SCAN NO

INLET VELOCIFY DIAGRAH DATA
CALCULATED AERODYNAMIC BLOCKAGE =

Vu3
(FT/SEC)

456,56
474,96
L6048
L7246
51245
595,13
635,31

M3

678
« 696
+ 709
o730
s Thy
+821
858

EXIT VELOCITY DIAGRAM DATA
CALCULATED AERODYNAMIGC BLOCKAGE =

vy
(FT/SEQ)

-116.59
«119.60
-131.92
~32.74
'96.32
-T841h
~78.25

INCIDENCE ANGLE

HEAN SUCT SUR
{0EG) (DEG)
1,075 =44997
-.2810 -3.637
~2.309 -5,639
~3.487 ~6a 490
‘2'370 '5.26?
-2.558 “G 07k
~3.B677 ~T+119
(POLYTROPIC)
(ADIABATIC)

J

FAGTOR

+3718
3575
3225
3117
3265
3787
« 3688

HE

2598
+618
634
648
1Y
+ 653
+ 558

STATOR PERFORMANCE DATA

OHEGA

BAR

0852
G759
0718
« 8920
<1601
41888
«1768

(ENGLISH UNLTS)

8

«9056
VH3
{FT/SEC}

bho .18
656443
676434
696419
679.94
717 .60
732.61

+9259
VHEG
(FT/SEC)

595.20
717.08
730.56
Thl 34
737.99
753.90
759.39

L0S5S
PARAHETER

«0303
D260
0233
«0280
0285
« 0497
LY

HOMEN

DEVIATION
ANGLE
{DEG)

12.660
7.105
5.271
44902
3.669
5.616

12.817

TUM AVG.

VZ3
(FT/SEC)

63%.08
655434
676433
695467
€77+ 45
r07.97
711.79

VZ
(FT/SECH

69%.20
716499
730,63
T43.57
737.58
751415
759.39

STAGE
PRESS
RATIO

1.533
1.557
1,572
1.586
1.575
1.585
1.584%

STAGE PRESS RATIO

STAGE
TEWP
RATIO

1.1941
1.1842
1.,1755
1.1673
1.1671%
1.1748
1.1748

MASS AVERAGE TEMPERATURE RISE

U3
{FT/SEC)

1327.340
1275.88
1189,35
1105.21
1017.69

9i6.840

858.59

U4
{FT/SEG)

1317.67
1272.37
11396.,68
1122.81
i047.26

962,33

914.91

STATOR
POLYTROPIC
EFF

«6523
6761
16835
6330
«6536
«5529
«+6330

1.5733
1.1764



z6

PERCENT SPAN

FROM TIP
(Ls €4

0.00
110,97
2943
47.38
66.06
B7.58

100.09

PERCENT SPAN

FROM TIP
(TO E.-'

0,00
11.25
30,04
48,38
6714
88,23

i0o.0n

PERCENT SPAN FROM TIP
TRAILING

LEADTNG
EOGE

9,00
10.97
29443
47.38
66.06
B7 .58

100.00

MOMEHNTUM AVERAGE STAGE EFFICICNHNCY
MOMENTUM AVERAGE STAGF EFFICIEMCY

ENGE

0,00
11.25
30.04
40,38
6744
88.23

168,00

BETA 3
(BFG)

35.24%
15,89
34.25
34.16
37.20
39.67
40,95

BETA &4
(DEG)

-9,52
“9. 47
'7.9“
-7 10
~7altls
-5.QZ
-5 08

MASS
FLOW
{PCT)

0.00
12.32
32.71
51.94
7054
B, 75

i0¢.an

MASA SMALL AXYAL COMPRLSSOR TEST 6 DLCCEWBER, 1974 (COMBINED TEMP.)

STATOR PERFORMANCE

it n

v3
(M/3EC)

24t,.16
24b496
2649, 39
256445
259.51
284.16
295,43

vy
(M/SECH

214.86
221.58
224,95
226463
226485
231.02
232.69

DELTA
BETA
({DEGI

44,76
45,36
42,19
1,27
iy, 1Yy
45,59
Lb.8Y4

« 7355
«7821

NASA SMALL AXIAL COMPRESSOR

90 PERCENY DESIGH SPEZD - SCAH NO

INLET VELOCITY DIAGRAM DATA
CALCULATED AERODYMAMIC BLOCKAGE =

vu3
{M/SEC)

139.16
14t 77
140,35
ing,01
156,20
181.40
193.64

M3

+ 678
+ 596
2709
o 736
s Thl
821
+ 858

EXIT VELOCITY DIASRAM DATA
CALCULATED AERODYNAIIIC BLOCKAGE =

VUL
{H/SEC)

=35.54
-36.&6
~31.07
-28.27
~29.36
-23.82
-23.85

IMCIDENGE ANGLE

ME AN SUCT SUR
(DEG) (DEGY
-1.075 =4 4997
=280 -3.637
=24+ 309 ~5.639
“3487 =6+ 494
w2+ 370 5,267
~2+558 =5t 7h
=-3.677 -?-119
(PNLYTROPICH
(ADIABATIC)

D
FACTOR

+ 3718
«357%
3225
#3117
+ 3265
3707
+ 3888

M

+ 598
+618
<634
648
+B42
1653
+658

STATOR PERFOPMANZE DATA

o

MEGA
BAR

+0852
20759
0715
.D920
«1001
«1688
1768

{METRIC UNITS?H

8

+9056
VH3
{H/3EC)

196.95
2gn.08
206415
212.20
207 .24
2i8.73
223.12

«9259
VHb
(M7SEC)

211,90
218.56
222.80
226.87
224,94
229,79
231.4%6

LOSS DEVIATION
PARAMETER ANGLE

(DEG?}
+0303 iZ2.660
+B260 7.105
0233 5.271
«0280 hea02
0285 3.669
« D437 5.616

+ 0445 12.817

HOMENTUM AVG,

VZ3
(N/SEC)

194479
199,75
206.15
212404
206,49
215.79
216.95

VZy
{H/SECY

211.90
218.54
222.70
226464
224 .81
228,95
23166

STAGE
PRESS
RATIO

1.533
1.557
1.572
1.586
1.575
1.585%
1.584

STAGE PRESS RATIO

STAGE
TEMHP
RATIO

1.1941
1.1944
141755
1.4673
1.1671
1.1743
1.1748

MASS AVERAGE TEHMPERATURE RISE

(

p

I}

u3
H/SEC)

40h .56
388.89
362451
336.87
310.19
27914
261.70

uy
M/SEC)

hil.63
Ja7.82
364,75
3u2.23
319.20
293.32
278,86

STATOR
OLYTROPIC
EFF

6523
«6761
+6835
«b330
«6536
«5529
«6330

1.5733
1.1760



EQUIVALhN} WEIGHT FLOW
PERGENT DESIGN EQUIVALENT FLOW

PERCENT SPAN BETA*L vl
FPOM YIP
(Le E4) (DEG) IFT/SEC)
0.00 72,55 1488, 36
9,98 71.28 1425.20
26466 6A,.08 1328, 91
43.01 65.57 122R8.0%
60,96 63,57 1108.1%
84,07 60.82 959,83
i00.00 58416 845,65
PERCFHT SPAN RETA¥2 y*z
FROM TIP
v, £.1} DEG) LF T/SEC)
0,00 59,39 1046,72
11044 56415 985,08
30,73 52s 41 910449
LB.87 4B.95 846.07
67.31 40,12 ?5“.7‘]
88,24 23+ 44 689,99
100.40 14.56 ESh.T78
PERCENT SPAN FROM TIP HASS
LEADING TRATLING FLOW
EDGE ENGE {PCT)
0.060 0.00 0.08
9.98 11.44 12434
26,66 3,73 32.65
43.01 48.87 51.68
60.96 67,31 7020
Bho07 88.21 89,58
100.80 10e.400 100.0¢

HOMFNTUN AVERAGE ROTOR EFFICIENCY
HOMENTUH AVFRAGE ROTOR EFFICIFMCY

v
w

MASA SHALL AXTAL COMPFESSOR TLST o DECEMBER, 1974

(COMOINED TENP,)

IHOMENTUN AVG.

VH1

(FT/SEC)

F

46428
457.38
496411
507.81 "
493.23
463458
446410

vz
T/SECY

532.97
548.64
556434
577.58
574,08
633.05
633,76

DEVIATION ROTOR

ANGLE
(DEG)

2.4900
1.184
2.333
4.803
9.389
14,184
21,608

PRESS
RATIO

1,614
1.620
1. 635
1.653
1.646
1.734
1,735

ROTOR PERFORMANCE NASA SMALL AXIA. COHPRESSOR (ENGLISH UNITS)
90 PERCENT DESIGN SPEZO - SCAN HO el
3.0196 LOM/SEC EQUIVALENT SPEED
B2, 4442 EQUIVALENT FLOW 7/ INLET ANN AREA
INLET VELOCITY DIAGRAM DATA
CALCULATED AERODYNAMIS BLOCKAGE = ,9882
vu*t ML BETAL Vi vul 1
(FT/SEC) (DEG) (FT/SEC) (FT/3SECY
1619.86 1.355 G. 100 446428 0.00 + 406
1349.86 1.299 6.00 457,38 0,040 417
1232,83 1,215 G,00 496411 ! 0,00 « 454
1118414 1.124 e.00 507,61 0.80 + 465
992,79 1,013 G.00 4L33.23 0.040 133
B830.16 +867 6,00 463. 58 G.00 +423
TLaW41 2 770 g.00 Lib.10 g.00 406
EXLT VELOCITY DIAGRAH DATA
CALCULATED AERODBYNAMIC BLOCKAGE = .87h2
vie2 Hr2 BET A2 V2 vuz M2
(FT/SEG) (DEG) (FT/SEC) (FT/3EC)
900.86 » 885 41,09 77412 Les.71 «590
818.15 «835 41,56 733.23 L8G4k «622
T21.51 o778 40,85 734,28 480.27 «628
618.25 «729 4g.13 755. 42 486489 + 654
483.71 6510 L2434 776.68 523,12 «672
27447 +6503 Gl b5 886,77 620.97 775
164,57 +575 46,51 921485 568.07 808
ROTOR PERFORMANGE OATA
NELTA INCIDENGE ANGLE ] OMEGA™ LOSS
BETAY MEAN SUCT SuUR FALCTOR BAR PARAMETER
[DEG} (BEG) (DEG)
13.16 8,715 8,247 + 4156 +2208 «0H20
15.13 Q. 648 4.120 0327 +2280 <04B0
15.66 9.216 T.077 4351 «+1595 6324
18.63 8.905 6.031 312 «0968 020
23.45 9,175 5.347 +508 « 0997 0208
37.38 9. 420 hoL1d L4254 <0650 «0139
43,61 9.409 3.335 +«3905 0811 « 0167
= «B543  (POLYTROFIC)
= «8436  (ADTARATIC)

6dB92.608

RePele

33.3508 LBM/SEC-SQ FTY

vZi
(FT/SES)

431,90
Lh2a 41
4a7,08
506417
493,06
457436
43049%

vZz
(FT/SEC)

515.81
536.66
551.88
577.55
572,39
622465
612,22

ROTOR
ADIABATIC
EFF

#7891
« 7254
« 8137
« 8542
+9053
£ 9547
+ 9547

ROTOR PRESS RATIO

HASS AVERAGE TEMPERATURE RISE

Ui
(FT/SEC)

1419.66
1349, 86
1232.83
1118.14
992429
830.16
71 8s41

uz2
(FT/SEC)

1365.57
1304,58
1201.78
1105414
1006.83

B95.45

B32.63

ROTOR
POLYTROPIC
EFF

+ 7373
s 7433
«8261
« 9014
+ 9117
«9581
+ 9581

1.6512
1.1823



¥e

EQUIVALENT WFIGHT FLOW

PERCENT DESIGH FAUIVALENT FLOW

PERCENT SPAN
FROM TIP
tLs EW)

.00
9.98
26466
43.01
60.96
84,07
ige.on

PERCENT SPAN
FROM TIP
(T, E4)

a,0n
11.44
30.773
WHe.087
67.31
88.21
100,00

PERCENT SPAN FROM TIP
TRATLING

LEADING
EDGE

0.00
9.98
26466
43.01
60.96
B4.07
100,00

HOMEMTUM AVERAGE ROTOR EFFICIEMCY
HOMEMNTUN AVERAGE ROTOP EFFICIENGY

RFTA¥L

(NEG)

72,56
71.28
68.08
6%, 57
63.57
60.82
55.16

RETA®2

(DEG}

59,39
S6.15
52441
46,95
ht.12
23. 44
1u.56

EDGE

2.00
1144
30.73
48,87
67.31
fa.21

100.40

Vi
{14/ SEC)

%53.65
EELTES ]
4054 0%
374,31
337,75
259,81
257475

y¥2
(M7 SEC)

319,04
330,425
277452
257, 85
228,81
210, 31
199,58

MASS
FLOW
{(PCT)

0,00
12.34
32.65
51.68
70.20,
89,58

iap.00.

0

NASA SMALL AXIAL COMFRLSSOR TLST & DECEMBER, 1974 (COMBINED TEMP.)

ROTOR PERFORMANCE NASA SHALL AXIAL COWPRESSOR (METRIC JNITSY

1.3697

42. 4442

VU¥*1

{H/SEC)

(

i

432,77
G1l.44
375.77
340,81
302445
253,03
218.97

yur2
H/SEC)

2T4.58
249,37
219,92
188,44
1a7.4h

83.66

50.16

RELTA
BETA®
{(DFB)

13.16
15.13
15,66
18.63
23,45
37.318
43.61

+ 0543
« 8436

90 PLPCENT DESIGN SPEED - SCAN NO
KG/SEC EQUIVALENT SPE

EQUIVALENT FLOW /7 INLET ANN ARZA

INLET VELOGITY DIAGRAHM DATA

CALCULATED AERODYNAMIC BLOCKAGE = ,9
M¥1 BETAL i Vui
{DEG) {MASEC) {H/SEC)
1,355 0,00 136.02 0.00
1.299 6.80 1339, 41 2.00
1.215 0.90 151.21 20.00
1e124 I 154,78 G.00
1.013 B.00 15034 g.08
2867 0.00 141439 .00
«770 G.00 135,97 0.00

EXIT VELOCITY DIAGRAM DATA

CALCULATED AERODYMNAMIC BLOCKAGE = .8
M2 REFAZ V2 vuz
(D96G) (H/SED) (H/SEG)
«885 41.09 215.53 141,64
835 41.56 223.49 148.27
778 40485 223479 146,39
« 728 40,13 230.25 148.49
«650 H2434 236473 159,45
£ 603 b 45 270,29 189,27
o575 46,51 280.68 203.63

ROTOR PERFOPHANCE DATA

9
£D

882

Th2

LOSsS

« 0428
« 0460
« 0324
201
+0208
0139
0167

MOHENTUM AVG.

M1

« 406
o1V
-1
hB5
451
o423
+406

114

+598
«622
<628
«651
+672
o775
+808

¢

nh

VML
MZSEG)

136,02
139,41
151.21
154478
150,34
141430
135,97

yuz
H/SEC)

162445
167.23
169,27
176,05
174,98
192.95
193.17

DEVIATION ROTOR

INCIDENCE ANGLE ) OMEGA*
HEAN SUCT SUR FAGTOR BAR PARAMETER
(DEG) (DEG}

8.715 8.247 + 4156 «2208
90'!0'{'6 B.120 0327 «2280
9,218 7T.077 +h 351 +1595
§.905 Be03L s 312 +0968
9.175 Se307 «45838 «0997
9.4290 LTS EE U254 0651
9,409 3.335 23305 <0811
{POLYTROFPIC)

(ADIABATIC)

AMNGLE
{BEG)

2e40D
i.1684
2.333
4,803
9,389
14,184
23.608

PRESS
RATIO

1.614
1.620
1.635
1.653
1.646
1.734
L.73%

68892.608

.
1

RePoHe

162.68328 KG/SEC-5Q H

vzi
{H/SEC)

131.64
134,85
148,00
154.28
150.28
139.40
131,35

viz
(H/SEC)

157.22
163.57
168.21
176.0%
174446
189,76
186461

- ROTOR
ADIABATEC
EFF

«7191
«T25h
#8137
«8942
« 9053
+ 9547
<9547

ROTOR PRESS RATIO

MASS AVERAGE TEMPLRATURE RISE

13
LM/ SECH

432.77
4i1.44
375.77
3h0.81
302445
253403
218,97

uz
(M/SEC)

416423
397,64
366430
336.85
306.088
272493
253.79

ROTOR
POLYTROPIC
EFF

« 7373
s 7433
«8261
«901%
£ 9117
#9581
+ 9581

1.6512
1.,1823



oF POOR

PAGE 15
QUAT, ALITY

PERCENT SPAM

FROM TIP
(Le E4)

e,a0
11,08
29.81
47.69
66.26
§7.65
ina.00

PERGENT SPAHN

FROM TIP
(T, 6}

.00
11.32
30,24
48,53
67.24
AB.23

100.00

PERCENT SPAN FROWM TTIP
TRATLING

LEADING
EDGE

0.00
1t,05
29.81
47.69
66.26
A7.65

160,00

HOHENTUM AVFRAGE STAGE EFFICIENG
HOMENTUM AVERAGE STAGE EFFICIENC

0
V]

EDGE

0,00
11.32
30.24
404573
67.24
88,23

100.4390

DETA 3
(DEG)

37.92
39.19
37.041
36.50
18.61
4l.i2
h2Ze 40

DETA &
{DEG)

=10.04
“9-96
-8,12
=7.96
=796
-6,27
-6423

MASS
Ft OH
PCT)

g.00
12434
3?.65
5% .68
70,20
49,548

100,86

NASA SHMALL AXIAL COMPPISSOR TiST & DECCHMBER, 1774 {(COMBIHED TEHP.}

STATGR PERFORMANGE

v3
tFT/SEC)

778,57
737,99
800.74
829,29
830.087
923.39
G614 42

Vi
(FT/SEC)

E50464
666,83
676,70
68854 4b
6RB7 .25
710,19
T15.34

DELTA
BETA
{DEG)

47,96
49,15
45,53
4h. 46
4B.57
' 47439
48.63

«B146

Y =
Y = «8017

NASA SHALL AXTIAL COMPRESSOR

90 PERGENT DESIGN SPEZD ~ SCAH WO

IMLEY VZLOGCITY DIAGRAM DATA
CALCULATLED AEROOYNAMIGC BLOCKAGE =

yu3
{(FT/SEE)

478,51
L97.93
48ba.41
487,89
51844
607,22
648 .27

M3

«663
672
«+690
712
724
811
JU4S

EXIT VELOGITY OIAGRAM DATA
CALCULATED ALRODYNAMIC BLOCKAGE =

VU4
(FT/SEG)

~113.43
~115,36
-35,.62
‘96.3“
=-95,17
~T754
=77.64

INCIDENGE ANGLE

HEAR SUET SUR
(DEG) {OEG)
1-605 -2.318
3.021 “0332
« 829 -2.490
-1.1840 4,182
-e793 -3.684
‘1-126 -Q.ﬂhﬂ
“2023“ ‘51675
(POLYTROPIC)
(ADIABATIC)

0
FACTOR

401
+5239
«3919
«3756
«3799
«t195
+ 4369

4

547
1562
575
« 589
588
607
«b12

STATOR PERFORMANCE DATA

OHEGA

BAR

» 0865
0628
<0645
«0698
0617
«1623
»1516

(ENGLISH UNITS)

9

+9068
VH3
{FT/SEC)

614417
610,73
636.07
659,42
649,28
695.66
709,99

+9300
VG
(FT/SEC)

640468
656.77
669.91
66%.82
680.63
705.94
711.11

LOSS DEVIATION
PARAHETER ANGLE

(DEG}
0307 12140
0215 6.594
G210 5,066
0212 4e034
08175 3142
0827 5.265

«0381 i2.46%9
HOHENTUM AVG.

VZ3
{(FT/SEC)

607.42
609,71
636.006
B58.94
646,91
686.32
630,37

Vin
(FT/SECY

640.08
6506469
669.61
681.12
680.25
703,36
7it.11

STAGE
PRESS
RATIO

1.578
1.593
1.606
Leb20
t.616
1,636
1.636

STAGE PRESS RATIO

STAGE
TEHP
RATIO

1.2u33
1.2633
1.1648
lol724
1.,1687
1.1781
1.1782

MASS AVERAGE TEMPERATURE RISE

U3
(FT/SEC)

1326.20
1274446
1186.50
1102.88
1015.91

915.73

857.88

U4
(FT/SEC)

1316.58
1271.01
1194.89
1121.26
1045.98

961.50

314.15

STATOR
POLYTROPIC
EFF

« 7563
«8131
8111
« 3043
+8388
«6796
7311

1.,6132
1.1823



? O

\o
th
NASA SMALL AXIAL COWPPLSSOR TEFST o DECEMBER, 1374 {COHNBINED TEMP,.)
STATOR PEFPFORMAHNCE NASA SHALL AXIAL COHPRESSOR (METRIG UNITS}
9% PEROENT DESIGN SPEID ~ SCAN NO 9
INLET VELOGITY DIASRAM DATA
CALCULATED AERODYMAMIC BLOCKAGE = .9068
PERCENT SPAN BETA 3 v3 vus3 M3 V43 vZi3 u3
FROM TIP
(Le Eul (DEG) (H/SEC) (M/5EC) {M4/SEC) {H/SEC) {H/3EC)
+ 0,00 37.92 237.31 145,85 «663 187.20 135.3u 40422
11,0% 39.19 240,18 151.77 G872 186415 185,84 368.46
29,81 3741 244,06 148.26 « 690 133.87 193.87 361.68
47.69 36.50 250.02 148.71 o712 200.99 200.84 336.16
66426 38.01 253,25 158,02 o724 197,90 197.18 309.65
B7.65 41,12 281,45 145.08 «811 212.L4 209.19 279.11
100.00 42440 293,04 197.59 « 849 216440 210.43 261448
EXIT VELOCTITY DIAGRAM DATA
CALCULATED AERODYHAMIC BLOCKAGE = ,9330
PERCENT SPAN BETA & Vi V4 M VHL vze " Ui
FRON TIP ‘
{T. Fud {DFG) {M/SEC} {M/SEC} (H/SEC) (M/SEC), (H/SEC)
0.00 "'1“.‘]“ 196031 -3‘*.5? -5'}? 195.28 195.28 QUI.Z‘J
11.32 -9,96 203.25 ~35.16 562 c0d.18 200418 387440
30.24 -8.,12 206.26 =29.14 575 204.19 204,190 364428
4A.53 =796 209,84 ~29,06 +589 207.82 207.61 341476
67.24 -7.36 20947 -29,.01 + 589 207 .45 207434 3is.81
88,23 -6, 27 216.47 -23.63 «BU7 215417 214.39 293,07
100,60 ~6.23 218.00 =23.67 + 612 2lba75 216.7% 278463
STATOR PERFORHMANCE DATA
PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE 0 OMEGA L0SS DEVIATION STAGE STAGE STATOR
LEADING TRAILING FLOH BETA MEAN SUCT SUR FAGTOR BAR PARAMETER ANGLE PRCZSS TEHP POLYTROPIC
EOGE EOGE (PCT) [DEG) (DEG} {DEG) (DEG) RATIO RATID EFF
6,00 n.00 .00 47,96 1.605 ~2.310 w4kl 0865 03307 12.140 1.578 1.2033 +7563
11.05 11.32 12.34 8,15 34021 -e332 «h239 «0628 » 0215 6,594 1,593 1.2L33 +B8131
29.81 30424 3246F 45,53 «829 ~Z2.498 +3919 0645 «0210 5.066 1.606 l.1849 0111
h7.69 4B.53 51.68 Ul ot -1.180 ~44182 «3756 0698 0212 heG34 1.628 1.,172% «8003
66,26 HT.24 Th.28 46,57 -+793 -3.684 «3799 0617 0175 Ja1h2 1.616 1.16687 .8388
87465 A8.23 B3,58 L7439 ~1.1286 ~44 040 4105 +1623 «OL2T 54265 1.636 1.1781 , 16796
100,00 100430 130.00 484673 ~2.234 -5.,675 «4369 «1516 «2381 12,469 1.636 l.i782 «7311
MOMENTUM AVEFRAGE STAGE EFFICIENCY = «8146 {POLYTROPIC) HOMENTUM AVG. STAGE PRESS RATIO = 1.6132
HOMENTUM AVERAGE STAGE EFFICIEHCY = «BOL7  (ADIABATIC) HASS AVERAGE TEMPERATURE RISE = 1.1623



EQUIVALENT WE YGHT FLOK

PERCEMT DESIGH FOUIVALENT FLOW

PERCENT SPAN
FROM TIP
(L. E.)

0.00
10,35
27.85
42485
B0.63
83.99

160.00

PERCENT SPAN
FROW TIP
{(Te Es

B.00
11,15
J0. 432
49,23
67.39
88,10

100,00

PERCENT SPAN FROM TIP
TRATLING

LEADING
FOGE

g.01
i0.3%
27.05
h2.85
60.63
83,99

100.00

HOMENTUN AVERAGF ROTOR EFFICIENCY

HOMENTUM AVERAGF ROTOR FFFICIENCY

“w
~]

BETA*L

(DEG)

TheOh
72483
6985
67,58
65,72
63,08
60+ 5t

NETA*2

(0FGY

60,39
57.31
She71
L7,48
39,59
22.29
11.71

FOGE

8.0
11.15
30443
49,23
67,39
da, 10

168,00

V¥y
(FY/SEC)

L4T R UL
1411,69
1301.77
1212,89
1092,27
912,68
B26.06

ye2
{FT/5EC)

930. 81
925,54
782,59
TLi.71
676.79
610,06
576,98

MASS
FLOH
(PET)

0.00
12.76
33.06
51.47
63.48
89,50

108.00

noil

NASA SMALL AXTAL GCOMPPESSOR TtSY o DEGEMBER,

ROTOR PERFORHANGE

2.7946
7643064

Vu¥yi
(FT/SEC)

1421.45
1348,75
1231.50
1120451
395,66
A31,62
719.21

vu*2
(FT/SEC)

BB1,43
778.91
638.79
551,11
131,32
231,38
117.08

DELTA
RETA*
{DEG)

13.65
15,82
15414
20.19
26,13
40.79
48.83

8244
«B8108

n ol

r

9G PERCENT OESIGN SPEZD ~ SCAN NO
LBM/SEC

HASA SMALL AXIAL COMPRESSOR

10

EQUIVALENT SPEED

fOQUIVALENT FLOW / INLET ANN AREA

IMLFT VZLOGITY DIAGRAM DBATA

CALCULATcD AERODYNAMIC BLOCKAGE =

H*1

1,343
1,283
1.195
1,105
+995
«848
« 750

BETAL
(DEG}

G.80
8,00
G.00
0.00
.00
.00
G.00

Vi
(FT/SEC)

406, 42
4ib.82
451.84
462.19
L9, 14
422,26
406433

vy
(FT/SEC)

4,00
8,00
0,00
G.00
0.00
G.30
0.40

EXIT VELOCITY DIAGRAM DATA
CALCULATFD AERODYMNAMIC BLOUCKAGE = ,8993

ROTOR PERFORMANGE DATA

M¥2 BETAZ
{DEG)

.831 45,93
778 46.60
+658 51.38
«637 47.60
+581 47.85
529 49,78
+5103 5174
INCIDENGE ANGLE
MEAN SUCT SUR
(NEG) (DEG)
ta.207 9.739
11.070 9.720
11.053 8.889
16,893 8.029
11.290 TobT7h
11.5872 B.6686
11.783 5.708
(POLYTROPIC)
{ADIABATIC)

vz
(FT/SEC)

703.80
727.62
T24e 38
749,37
777.21
872.77
912,44

0
FACYOR

4601
«5805
5472
«5212
5237
$5111%
825

vuz2
{FT/3EC)

505.67
528.68
565,97
553.36
576424
665.65
716448

OHEGA®

+ 9968

LOSS

1974 (COHBINED

« 369
«379
412
H21
409
o384
«369

M2

« 5948
«612
+609
«639
« 667
« 756
«795

TLHP.

(ENGLTSH UNITS)

113

VH1

(FT/SEC)

(F

4B oe 42
416,82
451. 84
h62.19
W4941h
422,26
h06.33

vz
T/SEC)

489,54
499,92
452,10
506.33
521454
5B64. 48
564497

DEVIATION ROTOR

BaAR PARAHEYFR

«2216
«23386
«2548
+ 1685
1485
«1439
«1787

«0u17
Ous7
+« 0490
+ 0346
« 0509
L0311
0374

HOMENTUH AVG.

ANGLE
(DEG}

J. b1
2.272
4,523
5e504
8.921
12,879
18.759

MASS AVERAGE

PRESS
RATIO

1.702
1.705
1.69¢2
1,740
3.6495
1.763
1.753

68969.729

RePela

30,8655 LOBM/SEG-3Q FT

Vi
(FT/SEC)

393,33
4D3.18
Wh3,53
460.71
448,95
h16.539
392.52

vZz
(FT/SEC)

473.76
489,08
449.28
505.30
s20.00
5585.20
S45,77

ROTOR
ADIABATIC
EFF

« 7397
eTH22
T4l
8349
G735
- 9078
« 9076

ROTOR PRESS RATIO

TEMPERATURE RISE

ui
(FT/3EC)

1421 445
1348.75
1231.50
1120.51
995.6b
831.62
7ig.2L

uz
{(FT/SEC)

1367.10
1307.60
1204.77
1104445
1307456

897.03

833.56

ROTOR
POLYTROPIC
EFF

« 7583
«7603
2+ 7595
8468
«8825
09147
«9143

1, 7074
1.2833



86

EQUIVALENT HWEIGHT FLOMW

PERCENT DFESIGN EQUIVALENT FLOW

PERCENT SPAN
FROHM TIP
(L Eo}

B.C0
10,35
27.05
42,.8%
60.63
93.99

100.00

PERCENT SPAN
FROM TIP
(T. E)

703
11,156
30.43
h9.23
67439
18.10

100.00

PERCENT SPAN FROM TIP
TRATILING

LEADING
EDGE

8,00
10,35
27.05
42,85
60,63
63.99

100,00

MOMENTUM AVERAGE ROTOR LFFICISHCY
HOMENTUM AVERAGE ROTOR EFFICIEMCY

NETA*L

(DEG)

ATy
72.83
69.85
67.58
65.72
63.08
65.51‘

BETA*Z2

{DEG}

60.39
57431
SheT1
L7.48
39,59
22429
11,71

ENSE

€.10
11.15
Ji.43
49.23
67,39 -
8a8.10
0o, a0

v
(1/57C)

450,62
430.28
339,83
369445
332,93
23hL .28
251.748

y*z
{H/SEC)

302.C0
282,11
238.53
227.90
206.29
185.95
175.8F

HASS
FLOW
{PCT}

a,01n
12.78
33.06
51447
£9.88
89,50
139,.,0¢

W n

NASA SHALL AXTAL COHPRESSOR TEST 6

ROTODR PERFORMANCE

1.2676
763004

vurt
(M/SEC)

433.26
411,190
375.36
341.53
303.48
253.48
219.22

vus2
(H/SEC)

262.56
237,41
194.70
167.98
131.47

70.52

35,69

DELTA
BETA®
(DEG}

13.65
15,52
15,14
26.10
26413
40,79
8,83

8244
«8108

ou

el
KG/SEC

MASA SMALL AXIAL

DECEMBER

COMPRESSOR
PERCENT DESIGN SPEZDR - SCAN NO

EQUIVALENT

EQUIVALENT FLOW / INLET ANN AREA

INLET VELOGCITY DEASRAM JATA
CALCULATED AERODYWNAMIC BLOCKAGE =

M¥ |

1.343
1,283
1,195
1.1235
+ 9495
848
« 750

BETAL
(DEG}

0.00
0.080
0,00
0.00
0.00
0.00
.04

Vi
(H/SEC)

123.88
127.05
137.72
140,088
136.90
128.71
123.85

EXIT VELOCITY DIAGRAM DATA
CALCULATED AERODYNAMIC BLOCKAGE =

n+2 DETAZ
{DEG)
«831 45,93
o778 46.610
+658 51.38
« 637 47460
«531 LT .85
+529 49,70
«503 5174
INCIDENGE AMGLF
MEAN SUCT SUR
(OEG) {DEG)
10.207 9,739
11.070 9,720
11,053 B.B89
10,093 8,029
11.290 TelsTh
11.672 6.665
11.783 5,708
(POLYTROPIC)
{AQOIAGAT IC)

vz
(M/SEC)

24452
221.70
220,79
22%. 41
236.89
266,02
279.11

ROTOR PERFORMANCE DATA

0
FAGTOR

4601
4805
1OHT2
«5212
5237
SH11d
4825

1974

(METRIC UNITS}

10
SPEZED

(COMBINED TEHP.)

+ 9968
Vui M1 VML
{H/SEC) (H/SEC)
6,00 « 369 123,88
0,08 379 12705
8.00 «h12 137,72
G.00 o421 140.88
0.00 «409 136,90
a,80 + 384 128,71
0.08 + 369 123.85
« 8993
wuz Mz VM2
(H/SEC) {M/SEC)
154443 « 580 149.21
161.14 «Bi2 152. 38
172.51 «609 137480
168.66 «539 154,02
175.64 «667 158,97
202.89 « 756 172.05
218.38 « 795 1r2.20
OMEGA® LOSS DEVIATION ROTOR
BAR PARAHETER ANGLE PRESS
{DEG) RATIO
+ 2216 « 0417 3.401 1.702
«2336 A457 2.272 1.70%
22548 + 3490 Ga523 1.692
+«1685 + 8346 5.500 1.700
« L4565 «0309 8.921 1.695
«1439 » 0311 12.879 1.753
1797 «0374 18.759 1,753

MOMENTUM AVG.

= 6B8969,729

RePole

150.6985 KG/SEC-5Q H

VZi
(H/SEC)

119,89
122489
135,19
140,62
136,65
126,98
119,64

vZz
(H/SLC)

104, 4D
149.05
136, 9%
156,02
158,50
169.23
166,35

ROTOR
ADIABATIC
EFF

. 7397
L7422
a7412
. 8349
8735
9078,
9078

ROTOR PRESS RATIO

HASS AVERAGE TENPERATURE RISE

un
{47 SEC)

433.20
h11.19
375,36
341.53
303.48
253.48
219,22

uz
{H/ SETC)

k16,69
398.56
36722
336.54
307.10
2r3.42
254407

ROTOR
POLYTROPIC
EFF

« 7583
« 7608
« 75095
« 8468
« 8825
9147
«9148

1.7070
1.2033


http:67.39-69.88

ORIGINAR
0F POoR

PERCENT SPAN
FROYW TIP
L. Eul

0,00
10,91
29,69
47.95
66426
87,58

100.00

PERCENT SPAN
FROM TIP
(Te FI}

Q.00
11,44
30.58
HB. 81
67,50
G824

i00,.080

PERCENT SPAN FROHW TIP
TRATILING

LEADING
EDGE

0.00
10.91
29.69
47,95
66.26
87.58

iog,o00

MOMENTUH AVERAGE STAGE EFFIGCIFNCY
MOHEHNTUM AVERAGE STASE EFFICIENCY

D
T=]

PARSS

ENGE

.00
11.44
30.58
48,81
67.510
88.24

100,40

QUALIT

BETA 3
{076y

43.04
Gb, a8
47.39
K3.77
44,20
h6,35
47,58

BETA &
(056}

-12,98
-12.90
~11.0%4
-10.37
~9.33
-6.80
=6.75

MASS
FLoH
{(PCT

G.00
12.76
33.06
51."?
A9.88
89,50

100,08

HASA SMALL AXTAL COUHPRISSOR TiST

STATOR PERFORHANCFE

Hn

V3
(FT/SEG}

762,94
7r2.92
779.58
81.C6
8t18.92
839,80
941.89

Vi
{FT/5EC)

595,59
593.08
589.50
597.082
615,73
627.91
632.00

NELTA
BETA
(OEG)

56,82
57.38
58443
Gleally
53,53
53.1%
54433

+ 7868
« 7710

90

NASA SHMALL AXIAL CONPRESSOR

PERPGCENT DESIGM SPEzD - SCAN NO

o DECIMOBLR, 1974

IMLET VELOCITY DIAGRAH DATA

CALCULATED AERODYMAMIC BLOLKAGE =

vu3
(F1/3EE)

620 .68
541.56
573.72
55410
570.88
651,10
635.33

EXIT VELOCITY DIAGRAM BATA

CALCULATYED AERDDYNAMIC BLOCKAGE =

R VU4
(FT/SECY

~133.78
'132-39
-112,88
-107.61
-gglah
~74e3%
~7T4.28

STATOR PERFORMANGE DATA

IHGIDENCE ANGLE
HEAN SUCT Sur
(105G} {DEG)
6,719 2.796
4.315 4,955
10,815 7493
6.070 3.071
44795 1.904
4e125 1.209
2e349 -e493
(POLYTROPIG)
(ADIABATIC)

{COMBINED TEMP.}

(ENGLISH UNITS)

10
»G240
M3 VM4

LFY/SECY

T 557.65

«b53 551.46

«6B60 527.82

«687 578,48

707 547 413

« 783 62La.05

«B20 635,35

«2300
Hy UHL

(FT/SEC)

+ 495 560,437

«492 578.12

«490 578.60

«502 588465

«520 607.58

+530 623.49

«533 627.62

D OMEGA LOSS DEVIATION

FACYOR 8AR PARAMETER ANGLE
{DEG}
5304 21027 « 0360 9.200
+5354 «11b1 «0393 34630
«5311 09485 0321 2+116
5031 0876 U264 1.606
«H777 03372 «0105 1,768
3071 «1162 0305 he733
25ENT #1074 «G270 11.9501

MOHENTUM AVG,
MASS AVERAGE T

VI3
(FY/SEG)

551.52
550,55
52761
578.02
584,99
612,71
617,80

-

Vi
{FT/SEC)

5808437
5768404
578.3%
587445
607.24
b2l.21
627.62

STAGE
PRESS
RATIO

STAGE
TEHP
RATIO

1.660
1,656
1.650
1.660
1.677
1.685
1.686

1.,2213
1.2215
1.218%
1.1958
1.1860
1.1913
141913

STAGE PRESS RATIO
EMPERATURE RISE

U3
(FT/SEG)

1327.68
1276.51
1188.58
1102.88 ~
1017.01
817.09

" B58.8Y

U
(FT/SEC)

1318.05
1271.96
1194.84
1121.40
1046.11%

962.55

915.17

STATOR
POLYTROPIG
EFF

W 7731
27566
8007
« 8326
« 9287
«8152
o 0437

1. 6662
1.,2833

o



00T

MASA SHYALL AXIAL COHPRECSSOR TCST 5 DECEHBER, 1974 (COMRINED TEMP.)

STAFOR PERFORMANGE MASA SMALL AXIAL GOHPRESSOR (METRIC UNITS)
9% PERCENT DESIGH SPEED - SCAN HO i0

INLEY VELOCIYTY DIAGRAM DATA
CALGULATED AERODYMAMIC BLOCKAGE = .9240 ;

PERCENT SPAHN BETA 3 V3 vu3 M3 Y3 vzl U3
FROM TIP

(Le Fu {DEG) (H/SEG) (M/SEG} (H/SEC) (H/7SEC) (H/5LC)
n.00 43904 232.54 158.7T0 B4l 169,97 168.10 404468
10,91 bbbt 235,58 165.07 +653 i68.09 167.81 389.08
29.69 47.39 237.62 174 .87 «660 160 .88 160.88 362.25
47.95 43,77 244,16 168.90 2687 176432 1716.19 336.16
66.26 bhe20 249461 174.01 707 178.96 178430 309.99
87.58 b6, 35 274,26 198445 « 783 189.3¢0 186.76 279.53
106,00 47.%8 287.09 211.94 824 193,566 188.30 261.77

EXIT VELOCITY DIAGRAM DATA
CALCULATLD AERODYNAMIC BLOCKAGE = .93090

PERGFNT SPAN BETA &, L Y4 MY Vil VZh Uk
FROM TIP
(T. EJ) (NEG) (M/SEC) (H/SEC) (M/SEC} (H/SEC) {M/SEC)
G.09 -12,98 181,54 =40.,77 « 495 176.90 176.90 LOL.7h
11.44 -12.90 . 18¢.77 -40.35 492 176.21 176419 387.69
in. 58 -11.74" 173,68 ~3h.hl + 490 176.36 176.28 364,19
48,81 ~10.37 jgz.21 -32.80 «502 179.24 179.0G5 34i.480
67.50 -9.33 187.67 ~30.43 2520 185,193 185,09 ° 318.85
88,24 -6, 80 191.39 -22.466 «530 1%3.04 189,35 293.39
180,00 “6s 75" 192,63 ~22,. 64 +533 191.3¢ 191.30 278.94

STATOR PERFORMANCE OATA

PERCENT SPAN FROM TIP MASS DELTA INCIDEMCE ANGLE J OHEGA LUSS DEVIATION STAGE STAGE STATOR
LEADING TRAILING FLOM BETA ME AN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS TEMNP POLYTROPIC
EDGE ENGE (PCT) {DEG]) (DEG} (DEGY {DEG) RATIO "RATIO EFF
.00 6,39 9400 56.02 6.719 24796 <5384 1027 3360 9.200 1.660 1.2215 « 7731
19.91 11,44 12.76 57.38 8,315 44955 «5350 +1161 «0393 3.633 1.656 1.2215 +» 7566
29.69 30458 3iJ0e 58.43 18.815 7493 «5311 « 0995 «0321 2.116 1.650 1.2184% «BB0O7
47495 h8.681 51447 Shell 6.070 J.0of1 «5031 » 0876 +i2b% 1.606 1.6670 1.1858 +B326
66426 67.50 69.88 53.53 44795 1.904 B77Y 0372 «0105 1.768 l.677 1.1860 «9287
87.58 B8.20 89,50 53.15 %a125 1.209 5071 1162 «0305 La733 1.665 1.1913 + 8152
10&.00 100,00 148,00 5hk.33 2.949 ~e493 5247 1074 0274 11.951 1.686 1.1913 « 8437
MOMFNTUM AVERAGE STAGE EFFICIENCY = « 7868 (POLYTROPIC) MOMENTUH AVG, STAGE PRESS RATIO = 1.6662
HOHENTUM AYERAGE STAGF LFFICIEHMCY = « 7718  (ADIABATIC! MASS AVERAGE TEMPERATURE RISE = 1.2833



EQUIVALFHT WFIGHT FLOM

PERGENT NESIGN FQUIVALENT FLOW

PERCEMT SPAM
FROM TIP
(L. Eu}

0.80
10,35
27.20
43,31
61.09
Bheil

100.00

PERCEMT SPANM
FPOW TIP
(t, E.}

a,040
11.28
30,80
48.92
6649k
87.82

ingd.ud

PERCENT SPAN FROM TIP
TRATLING

LEADING
EDGE

3,00
10,35
27.28
h3,.31
f1.09
an.1t

100,03

MOMENTUM AVERAGT ROTOR EFFTCTIENCY
HOHEMTUM AVERAGE ROTOR FTFTICTENCY

[y
L=
-

AETA*1

(DEG)

73,17
71.89
6B. 74
66.33
Gh, 38
61.68
59.05

BETA¥2

(DEG)

59.28
57.15
53,45
Wi.72
41,03
24.048
13.76

EDGE

0.29
11,248
30.80
48,92
66,94
87.82

160.40

VeL
[FT/SEC)

1484,5%0
1418.58
1316,77
1219.54
1100.,27
L3 hh
836,28

vz
(FT/SEG)

1921433
947,95
541.89
801.03
T12.6h
625415
368,30

MASS
FLOW
(PCM

.00
12.77
33.25
51,97
70,33
89,63

101.02

i

NASA SHALL AXEIAL COMPRESSOR TFST &

ROTOR PERFORMANCE

2,9297
79,9902

VU¥1i

, (FT/SEG)

1420,95
1349,.,33
1229,98
1116,93
992,03
830452
718,96

vue2
(FY/SEG)

878,06
795,43
676,36
592,66
h6T7,.82
255,02
139.93

DELTA
BETA*
(BEG)

13.88
14.84
15.29
18,61
23.35
37.640
45.29

= + 8435
= « 0316

93 PERCENT DESIGHN SPEZID - SCAH NO

LBH/SEC EQUIVALENT SPEED
EQUIVALENT FLOH s IRLET ANN AREA
INLET VELOCITY DIAGRAH JATA
CALCULATED AERODYNAMIT BLOCKAGE = 49943
kbt BETAL Vi VUi
{DEG) (FY/SEC) {FT/SEC)
1.350 0,08 423,91 0.08
1.291 0,30 440.97 0.00
1.205 6.00 478.48 0.80
t.114 0.00 489,63 8,00
1.004 0,00 LT5.78 g.00
+859 0.00 447,56 0,00
763 g.00 431.L6 0.0C

NASA SHMALL AXIAL

DCCEMBER, 1974

EXIT VELOCITY OTAGRAM DATA
CALCULATED AERODYMAMIC BLOCKAGE = .93

ROTOR PERFOFMANCE DATA

M*2 BETA2
(DEG)
860 43,12
+ 799 bl o 74
713 46. 37
«687 43.99
Bk 45,22
«542 h8.42
+513 50.51
INCIDENCE ANGLE
HEAHN SUCT SUR
(DEG) (DEG)
9.330 8,862
10.132 8.782
9,970 7.796
9,698 0.,309
9,999 64165
10,285 5.275
10,303 4,228
{POLYTROPIC)
(ADIABATIC)

ve
(FT/SEC)

Tiha.73
726,01
726,61
744,05
763,27
853,95
B96.ub

0
FACTOR

374
4626
HOLT
706
JHBEL
4955
4708

vuz
(FT/SEC)

488,57
511.06
525,97
513.04
541.80
643,23
694,34

OHEGA*

(COMOIHED TEMP,)

11

16

LO5S

M1

«391
JH01
437
s B47
<434
H08
+ 392

M2

602
612
«b1b
.638
658
7L
« 784

COMPRLSSOR {ENGLISH UNIFTS}

VHL

{FT/SEC)

429.51
440 .97
U7B.bL86
489,63
475.78
447,56
431.06

VHez

(FT/SEC)

521,67
515.66
501,32
538,489
537.61
570.786
571,41

DEVIATION ROTOR

BAR PARAMETER

« 2679
«2296
«2020
«1157
«1105
«1253
+1548

YN
0483
+06u01
+0236
.L228
0267
8320

HOHLENTUH AVG,

ANGLE
(DEG)

2.294%
2.037
3.398
5,601
10,011
14.263
20,812

PRESS
RATTIO

1.683
1.671
L1eBTYH
1.682
1.671
1.742
1.732

68945,585

RePols

32,3581 LBM/SEC-SQ FT

ROTOR PRESS RATIO

Vit Ut
{FT/SEC} (FT/SEC)
416,07 1420,95
426454 1348.30
469,69 1229.98
488.006 1146.93
475.62 G92.08
hhl.55 830.52
LiG. 4t 718,96
vza uz
(FT/SEC) (FT/SEC)
504,87 1366,62
504433 1306448
498.139 1202,33
538.86 1185.70
536403 1009.62
561,33 898,25
551,9% 833.27
ROTOR ROTOR
ABIABATIC POLYTROPIGC
EFF EFF
«7hB2 « 7658
o 7375 + 7556
7814 « 7966
« 8601 « 84885
« 8935 9066
« 9162 9224
+910L «9223
= 1.6839
= 1.1927

MASS AVERAGE TEMPERATURE RISE



Z0T

NASA SMALL AXIAL COMPRESS0R TFST b DECEHBER, 1974 (COHMBINED TEMPW)

ROTOR PRERFORMANGE NASA SHALL AXIAL COMPRESSOR {METRIC UNITS)

90 PERCENT DESIGN SPEED - SGAM NO i1
1,4289 KG/SEC EQUIVALENT SPLED
79,9902 EQULVALENT FLOW /7 INLET ANN AREA

EQUIVALEMT WFIGHT FLOW
PERGENT DESIGN FOUIVALENT FLOW

66945,565 R.P.M.
157,9860 KG/SEC-5Q M

INLET VELOCITY DIAGRAM JATA
CALCULATED ACRODYNAMIC BLOCKAGE = ,9903

PERCEFNT SPAN BFTA*L Vel LATRS] Wl BETAL Vi VUi M1 VML Vil ui
FPOM TIP

(L, Eo} (926} (K/SED) {M/SEG) {DEG) {H/52C) (H/SEC) {M/SEC) {M/SECY {H/SEC)

0.00 73.17 452,50 433.11 1.350 0.00 131400 .00 «391 i31.0% 126,82 433.11
10.35 71.89 432,38 410,96 1.294 0,64 136.448 .00 2401 13h.41 130.01 410496
27.20 68474 LOZ2.206 374,90 1.205 G.00 145.84 G.G0 o437 145, 84 iu3.186 374,90
63,31 66,33 3ri.71 340 4h 1.114 0.60 143,24 0.00 o 147 149.24 148.76 Ih0eth
61,09 6h, 38 335,36 30239 i.004 0.00 145.02 g.00 434 145.02 144,97 302.39
Bha1t 6l.68 287,56 25 3. 14 859 0.18 136,42 g.08 <408 136,42 134,58 253.11h
iog.0% 59,05 255451 213.14 +763 0.00 131.39 G600 « 392 131.39 i26.52 219.14

EXIT VELGCITY DIAGRAM DATA
CALCULATED AERODYNAMIC BLOEBKAGE = .90i6

PERCENT SPAN BETA®2 vz vu*2 H¥2 RETAZ vz vuz He V2 vZze uz
FROM TIP

(Te Ed} {NZG) (M/SECY {M/SEQ) (BEG) (H/SEC) {(M/SECH (M/SEC} (H/SEC) (N/SEC)

0.00 59.28 311.30 267.63 + 860 43.12 217.85 148,92 602 159,00 153.88 416455
11.286 57.105 288,93 242,45 «799 Lh o 7h 221.29 155.77 +612 167.17 153.74 398.22
30.80 53.45 256,61 206415 713 L6.37 22147 160,32 +B616 i52.80 151.85 366447
48,92 47472 2htig 15 180,64 +637 43459 226479 156.37 +638 164,25 164,25 337.02
66494 41,03 217.22 ih2.59 +O1h 45,22 2324064 165,14 +658 163,86 163.38 30773
87.82 24,08 190.54 T7.73 542 40,42 264,11 196,86 «Thb 173.97 iri.1t 273.79
100.00 13.76 179.31 42.6% «513 50.51 273.85 211.33 «T04 174,17 160,25 253.98

ROTQOR PERFOPMANCE NATA

PERCFNT SPAN FRNM TIP MASS DELTA INGIDENCE ANGLE D OMEGA* LOSS DEVIATION ROTOR ROTOR ROTOR
LEADING TRATLING FLOW BETA¥® HEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADLABATIC POLYTROPIC
ENGE ERGE {(PCT) (DEG) (BEG) (DEG) {DEG) RATIO EFF EFF
.00 0,90 Q.00 13.88 9.330 8.802 + 4374 «2079 LY L 24294 1.683 7482 + 7658
10.35 11.28 12.77 thelb 10.132 4,782 4526 « 2296 0453 2,037 1.67% «7375 « 7956
27.20 .80 33.25 15,29 9,970 T.796 4947 2026 «6401L 34398 1.674 + 781G + 7966
43,34 48.92 51.97 18.61 9.698 6.809 W706 +1157 - 0236 S.b601 1.682 «B801 8885
61.09 66,9h 7033 23.35 9,999 B.165 4864 11085 «228 16,011 t.,671 « 8995 + 90666
84,11 A7.32 89,63 37.60 10.285 5.275 + 1955 1253 +02867 14.263 1.732 «9162 «9220
100.00 100.00 160.00 45,29 10.3G3 ha.228 4708 «1548 « 0320 20.812 1,732 +9161 « 8223
HOMENTUM AVERAGE ROTOR EFFICIFNCY = » 3435 (POLYTROPIG) MOHENTUM AVG. ROTOR PRESS RATIO = 1.6839
HOMENTUM AVERAGF ROTOR EFFICIENCY = «8316 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 1.1927



1]

7

PN

a,
¥

2, %
0 G

%ﬁf@

PERGENT SPAM
FRON TIP
(LI t"

.00
14,02
10.&1
47.82
66,02
87,43

i0g.00

PERCENT SPAN
FROH TIP
(T. £33

.08
11.39
30,42
4B.67
B7.32
88.21

160.00

PERCENT SPAN FROM TIP
TRAILTING

LEADING
EDGE

“.un
11,02
30.0%
47.82
66,02
87443

100.04

HOMENTUM AVFRAGE STAGEL CFFICIFNCY
HOHENTUM AVERAGE STAGE €FFILICIEHCY

€01

EOSE

.30
11,39
30,42
48,67
67,32
88,21

100.040

BETA 3
(0EG)

40,08
42,24
2441
39.67
41,26
bite 56
45,91

MASS
FLOH
(PCT)

6,00
12.77
33,25
51,97
70,33
89,63

130,09

NASA SHALL AXIAL COMPRZSSOR TEST & DEGEHBER, 1974 {(COMBINED TEMP.)

STATOR PERFORHANCE

V3
(FT/SEC)

781.36
778,67
791,29
80548
814,94
896,02
937.05

vy
(FY/SEC)

630454
633,24
629.95
637.86
640,70
660,41
664457

DELTA
BETA
(DEG)

50,29
52436
50,72
47,98
49.39
50.93
52414

+ 8129
» 79392

NASA SMALL AXTIAL COMPRESSCOR (ENGLISH UNITS)

90 PERCENT DESIGM SPEZD - SCAN NO

INLET VELOCITY ODIAGRAM DATA
CALCULATFD AERODYNAMIC BLOCKAGE =

vu3
(FT/SEC)

503,08
523,44
532.95
Sit,24
537 46
629,76
673,105

M3

+B63
1660
674
+ 695
«706
781
622

FXIT VELOCIYY DIAGRAM DATA
CALCULATED AERQBYNAMIC BLOCKAGE =

VU4
(FT/SEC)

-111,77
-111.32
'91005
=074 17
«90,62
-T2.15

«72412

TINGIDENCE  ANGLE

MEAN SUCT SUR
(DCG) {NEG)
3.761 -.161
6.070 2715
5,819 2.5006
1.987 -1.014
1,891 -1.3906
24460 ~o 62
1.280 ~2+16¢
(POLYTROPIC)
(ADBIABATIC)

J
FACTOR

W78
4697
4601
43514
1300
4622
4812

"k

227
+229
«529
541
«545
+ 560
+» 564

STATOR PERFOFHMAMZE DATA

0

HEGA
BAR

« 0921
0622
0747
» 064y
«0351
« 1090
.1009

11

+9230

VH3
(FT/SEC)

597.86
576.49
583.54
619.96
612.59
£37.38
851.96

+9300

VH4

vZ3
{FT/SEC)

591.29
575.54
583.53
619451
610.35
628.82
€633.95

VZ4

A

(FT/SEC}

628.56
623.38
623,34
631.17
634426
656,45
660,65

L.0SS DEVIATION
PARAMETER ANGLE

{DEG)
0326 11.970
«0213 6,040
0253 4,881
«0195 3.677
«01403 2.969
2287 5.260

20254 i2.470

HOMENTUM AVG,
HASS AVERAGLE T

(FT/SECH

620456
623.30
623.06
630,52
633,92
654405
660465

STAGE STAGE
PRESS TEMP
RATIO RATIO

1,663 11,2139
1,645  1,2139
1.641  1,2026
1,653  1.,1837
1,654  1,1752
1,669  1,1851
1,669  1.185t

STAGE PRESS RATIOD
EMPERATURE RTSE

U3
{FT/3EC)

1327.22
1275.59
1186.58
1103.11
1317.78
L7 05

858,54

Ul
{FT/SEE)

1317.5%9
1271.73
1195.086
1121.87
1046.46

962,32

914,85

STATOR
POLYTROPIC
EFF

oI7THY
«8L37
0264
+ 3554
3235
+B8060
+5382

1.652%
1.1927

it "



FOT

NASA SHALL AXTAL COHMPRESSOR TFSTY 6 DEGEMOER. 2974 (COMUINED TEHP.)

STATOR PERFOPHANCE NASA SHMALL AXIAL COHMPRESSOR (METRIC UNITS}
ar PERCENT DESIGH SPEZD - SCAN NO i1

INLET VELOCITY DIAGRAM DATA
CALCULATED AERODYMAMIC BLOCKAGE = ,9230

PERCENT SPAN BETA 3 . Va3 Yu3 K3 VN3 Vi3 u3
FROM TIP
(L. Eu) noG) {M/SEC) {M/5EC) (MH/SEC) (M/SEC) (K/SEC)
0.60 40,38 238.16 153434 + 863 i82.23 18p0.22 W04 .50
11.02 h2e24 237434 159,54 5610 175.72 175442 388,80
30.01 b2.0h1 240,88 16244 «B74 177.86 177,06 361.67
47,82 19.67 24551 156474 «695 188,96 188.83 336423
66.02 ®1.26 Zhb.39 163. 82 708 186.72 18604 318,22
B7 .43 h4.bb 273.11 3191.95 781 194427 191,66 279.64
100.01 45,91 285.61 205.15 «822 198.72 i93.23 261.68
EXET VELOCITY DIAGRAM DATA
CALCULATED AERODYNAMIC BLOCKAGE = ,9300D
PERCENT SPAN RETA & Vi UL M4 vty Vig Ul
FROM TIP-
(Ts E4) (0EG) {M/SECH (MH/SEC) {H/SEC) {H/SEG} (M/SEC)
Fa00 -10,21 192.19 =34.07 «527 189.15 i 189.15 401,60
11.39 ~19512 193.01 =33.93 +529 190,01 189,98 387.62
30,42 =8, 31 192,01 =27475 «529 139499 189,91 36hke2b
43,67 =8.31 1944 42 ~28.09 o541 192,38 192.18 341485
h7.32 =8.13 195.29 -27+62 +545 i93.32 193,22 318.96
4a.21 -6,27 201,29 -21.99 + 5360 200.09 199.36 293.32
ing.o09 =6,23 202.56 -21.98 « 564 201.36 201,36 278.85
STATOR PERFORMANCE DATA
PERCENT SPAM FROM TIP MASS DELTA INGIDENCE ANGLE 3 OHEGA LOSS DEVIATION STAGE STAGZ STATOR
LEADING TRATLING FLOHW NETA MEAN SUCT SUR FACTOR BAR PARAHETER ANGLE PRESS TEMP' POLYTROPIC
EDGF ENGE PCTY, {DEG) (DEG} (DEG) (DEG). RATIO RATIO EFF
0.00 T.00 0.06 50.29 3.761 ~.161 4TBY «0921 L3326 11.970 1.643 1.2139 «77T4%
1i.02 11.39 12.77 52.36 B.070 24745 4697 0822 «0213 bek1b 1645 1.2139 «B437
30.01 Shet?2 31.25 50.72 5,819 2.506 4601 G747 o 0243 861 1.641 1.2026 «8264
h7.82 ho.h7 51,97 47.98 1.987 -1.01% 4354 + 0 BhY 2195 3,577 1.653 1.1617 8554
66.02 67.32 70.33 49.39 1,891 ~1.006 +h300 « 0351 G100 2.969 - 1.654 1,1752 «9235
87443 88,21 59.673 50,93 2«460 -.4b2 JaB22 .10948 0287 5.260 1.669 1.1851 +8060
100.00 100,00 100,00 52.14 1,280 ~2.161 +4B812 «1009 0254 12.470 1.669 1.1851 +8382
HOMENTUM AVERAGE STAGE EFFICIENHCY = «B129  (POLYTROPICY MOMENTUM AVG. STAGE PRESS RATIO = L.6524
HOMENTUM. AVERAGF STAZE cFFICIFNCY = «7992  {ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 1.1927



NASA SHAWL AXTAL COHPRESSOR YIST 5 DECEHMBER, 14974 {(COMBINED TEMP.)

ROTOR PERFORMANGCE HASA SHMALL AXTAL COHPRELSSOR {EHGLISH UNITS)
90 PERCEMT DESIGH SPEZD - SCAN NO iz

3.1422 LOM/SEC EQUIVALENT SPEED
85,7921 EQUIVALENT FLOW / INLET ANN AREA

EQUIVALFNT WEIGHT FLOW
PERCEMT DESIGN EQUIVALEHT FLOW

6B8975.570 R.PH,
34,7051 LBM/SEC-SQ FT

it n

INLET VELOCITY DIAGRAM DATA
CALCULATED AERODYMAMIC BLOCKAGE = 49938

PERCENT SPAYH BETA¥YL Vel ViU¥1 M¥1L DETAL vi vui M1 VHL VZi Ul
FPoM YTP

(Le Fo} {DEG) {FT/3SEC) [FT/SEC) (NEG) {FT/SEC) {FT/SEC) {(FT/SEC) {FT/SES} (FT/SEC)
8,00 71,81 1496435 142457 1.365 6.00 467 .11 0,00 20 LeT .11 452,07 1421,57
10.22 The b 1432,29 1349,79 1.%08 G6.08 479.07 Ge OO «437 479,07 463439 1349.79
27.29 67,05 1335.59 1229.91 1,224 0.08 520,70 g.00 H77 §20.70 511.13 1229.91
44,06 Bhe 39 1233,36 1112. 41 1.1351 0.00 543.28 .00 <489 533.28 531,56 1112.14
62.21 62.28 1112,35 984, 66 1.619 .60 S17.4L7 g.0n b7l BL7 47 517.29 984 .66
844 8L 53, 54 957.9% 825.74 +«875 Q.00 485.63 g.00 el 485.63 L79.11 825.74

100.00 87406 857.02 119,27 o752 0.08 46%5.98 0.490 425 465,98 LS0,.t4 719.27

EXIT VELOCIVY DIAGRAM JATA
CALCULATED AERODYMAMIC BLOCKAGE = .8676

PERCENT SPAN BETA*2 vz vu¥2 M¥2 BETA2 vz vuz2 H2 VM2 vz U2
FROM TIP

{T. £ (DEG) {FT/SFC) (FT/SEC) (DEG) {FT/SECH (FT/SEC) {FT/SEC) (FT/SEG) (FT/SEC)
0,00 59460 1092.34 942.16 338 37.56 697.28 425,05 593 552,75 534,95 1367.22
11.95 55, hl 141,42 857.61 + 890 37. 04 740.16 445,85 «633 590,81 577,90 1363.46
31.59 52,03 959,56 756450 826 36463 73754 442,15 + 635 530,31 586.63 1196465
50457 46,08 368474 625 74 o752 38.05 765427 471.66 662 602,63 602.60 10987 .40
6%.7% B TY 780,94 488,67 679 3974 792.280 BO6. KT «689 609,15 607.35 995,15
89,62 21,67 781,35 208,55 «690 39,59 942, 23 600,46 832 726.12 71ihe19 889.01

100.08 14.A7 751,92 193.01 687 41.490 968.77 640,62 859 T2he72 702.063 833.63

ROTOR PERFOP“ANCE DATA

PERCINT SPAN FROM TIP HASS NELTA INCIDENCE ANGLE 0 OMEGA¥ LOSS DEVIATION ROTOR ROTOR ROTOR
LEADING TRAILING FLOW BETA® HMEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABAVIC POLYTROPIC
EOGE FDGE (PCT) (DEG} (DEGY {DEG) {DEG) RATIO EFF EFF
g.00 0,d0 0.38) 12.21 7.973 7,505 «3782 « 2167 B417 2.619 1.534 w7015 » 7189
10,22 11,95 12.64 15.02 8.675 7.333 «3856 « 2076 » G 27 «569 1.563 « 7302 « 7405
2T.29 35.59 33,30 i5.02 8.295 b.116 + 3913 «1395 « 0286 2.267 1.583 «B2451 « 8351
44,06 50.57 G208 18.30 7.0852 4,921 10y +1060 «0223 L.THE 1.611 «8789 « 5868
62.21 69.73 71.24 23.54 8,017 b.142 4197 +0951 06203 9,987 1,613 90514 + 9113
B e 8Y4 89.62 90,03 3787 Be231 3,200 3278 ~+ 066D ~.0130 14,451 1,774 1.0433 1.03%9
150,060 100,40 100400 42,19 8,310 2,238 «2786 «¢ 0728 - 0150 21.926 t.779 1.0432 1.0398
MOMENTUM AVERAGE ROTOP EFFICIENCY = +8670 IPOLYTROPIC) MOMENTLUH AVG., ROTOR PRESS RATIO = 1.6179
HOMENTUM AVERAGE ROTOR EFFICIENCY = « 8577 (ADIABATIC) HASS AVERAGE TEMPERATURE RISE = 1.1715
i .

o
n



90T

NASA SMALL AXTAL COMPRESSOR YEST 45 DEGEMBER, 1974 (COMBINED TEHP.)

ROTOR PERFORMANGCE HNASA SMALL AXIA. GCOMPRESSOR {METRIC UNITS)

90 PERGENT DESIGN SPEEZD - SCAN NO 12
EQUIVALENT HEIGHT FLOM 1.4253 KG/SEC EQUIVALENT SPEED

= 68975.570 RJ.P+H,
PERCENT DESIGN ENUIVALENT FLOW = 85,7921 EQUIVALENT FLOH 7 INLET ANN ARZA

169.4452 KG/SEC-S5Q M

it

INLET VELOCITY DIAGRAM DATA
CALCULAYFD AERODYMAMIG DLOGKAGE = ,9933

PERCENT SPAN gryA*) LA vury H¥i BETAL Vi VuiL 3 VML vii u1
FROW TIP

(L. Fu) (DEG) (M4/5ECH (M/SEC) {DEG) (M/SEC) (M/SEC) {H/SEC) {M/SECY {H/SEC)

c.00 71.81 456,09 433.29 1.365 G.00 142, 37 D.30 W26 142.37 137.73 433.29
10.22 Tha 46 436,56 411.42 1.308 0.80 i46.02 0,00 437 146.02 161.20 Wiielh2
27.29 67405 407,09 374,88 1.224 0.00 158.71 .00 477 158.71 155.79 3The08
i, 06 Bha 38 375.93 338.97 14131 Go0}0 162.54 #.00 +489 162454 iez.02 336.97
62.21 62.28 339.05 3ag.12 t.019 0.00 157.72 0.00 7Y 15772 157.67 300.12
B4, B84 59,54 231.99 251,68 +875 0.00 148.02 0.00 alifyly 148.02 146.03 251.68
100.00 57,06 261.22 . 219.23 o782 .08 142,03 0.00 425 142,03 137.20 219.23

-

EXIT VELOGITY DIAGRAH DATA
' CALCULATED AERODYMAMIC BLOGKAGE = 4B676

PERGCFNT SPAN BETA*2 yea vu*2 H*2 BETAZ vz vuz He vM2 viz uz
FROM TIP

(Te Eod (DEG) (M/7SEC) (H/SEC) (DEG) (M/3EC) {4/SEC) (M7SEC) (H/SECY (M7 SEC)

0,00 59.60 332495 287.17 «930 37.56 212,53 129.586 +«593 168448 163.05 H16.73
11,95 55444 317.42 261,40 « 890 37.04 225460 135.89 «633 i80.68 176414 397.29
Ji.50 52,03 292447 230.58 +8206 36.03 224480 134.77 +635 179,93 178.89 365435
50.57 46,08 264473 196,72 . 1752 38.05 233,26 143.76 662 183.68 183,67 334449
63.73 IB.7hH 238463 148,95 679 3% 74 26 154437 689 185,67 185.12 303.32
69,62 21.87 238,16 B7.95 690 39,59 287,19 183.02 832 221.32 217.68 270.97
100.00 14,87 229,18 58,83 +667 41,40 295,28 195.26 +B859 221.50 213,98 254.09

ROTOR PERFORMANGCE DATA

PERGCFNT SPAN FROM TIP HASS DELTA INCIDENCE AMNGLE 2 OMEGA+ LODSS OEVIATION ROTOR ROTOR ROTOR
LEARTNG TRAILTHG FLOW BETA* HEAN SUGT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC
EDGE EDGE (PCT) (DEG} IDEGY {DEG} (DEG) RATIO EFF EFF
0.00 0.30 .00 12.21 74973 74505 e3782 2167 « 0417 2,610 1.538 «7015 + 7189
i0.22 1i.95 12.00 15.02 8.675 7.333 « 3856 «2076 0427 «569 1.563 7302 2 THES
2729 31.59 33.30 .15.02 8,295 bellb « 1213 «1395 (286 24267 1,583 «8241 + 8351
4h.06 50,97 52.68 18.30 7.852 4.921 4104 +« 1060 0223 heThS 1.611 + 8789 « 5868
62.21 69,73 The24 23.54 8.017 ot 4197 «0951 .0283 9,987 1.013 +90651 « 9113
LT 89.62 90.03 I7.87 3.,23% 3.200 1278 -«0600 ~e0130 14,451 1.778 1.0433 1.0399
100.00 100,610 163.00 42,19 8,310 24230 2786 ~, 0728 -.0153 21,926 1,779 1,0432 1.0398
HOMENTUM AVERAGE ROTOR EFFIGIENCY = «8670 (POLYTROPICY HOMENTUH AVG., ROYOR PRESS RATIO = 1,6179
HOMENTUM AVERAGE ROYOR ESFFICIENCY = « 8577 (ADTABATIC} HASS AVERAGE TEMPERATURE RISE = 1.1715



PERCENT SPAN

FPOM TIP
iL. Es)

g,.00
t1.42
30,50
49,14
66.35
88.85

130,00

PERGCFNT SPAN

FROM TILP
{(T. E1)

n.c0
11,21
29,97
48.29
66.96
87,99
100,00

PERCENT 3PAN FROM TIP
TRAILING

LEAQING
EDGE

g.00
11.42
30.59
49,14
68,35
BB.AS

100.040

HOMENTUM AVERAGE STAGE EFFICIANGY
MOMENTUN AVFRAGE STAGE EFFIGIENCY

L0T

EDNGE

.00
11.21
29.97
48429
66,96
87.99

160.00

BETA 13
{DEG)

33,34
33.91
32.74
33.62
35,32
36, 26
37.56

BETA &4
{DEG}

"'ﬂ. 31
-8.25
“6,508
-64+23
=7.92
"?.28
-7027

MASS
FLOW
(PCT)

.00
12.610
3.30
52.588
fl.24
90.63

190,00

HASA SMALL AXIAL COHPRESSOR TCST 6 DECEMBER,

STATOR PERFORMANCE

V3
{FT/SEQ)

796435
B17.49
827.04
851,83
86547
99t.62
1019.493

Vi
{FT/SECY

816,87
835.72
84L.u0
857.52
837.11
842,11
850.23

DELTA
BETA
{DEG)

1 .65
42,16
39.32
39.85
43.24
43,54
4heB2

«TLTT
« 7326

HASA SMALL AXIAL COMPRESSOR

90 PERGEMT DESIGN SPEIZR - SCAN NO

INLET VELOCITY DIAGRAM DATA
CALCULATED AERODYNAMIC BLOCKAGE =

vu3
(FT/SEC)

H37,68
456,07
447.32
471,66
500,34
585,85
621463

M3

«685
<705
720
« 745
W 760
882
912

EXIT VELOCITY DIAGRAM DATA
GALCULATED AERODYNAMIC BLOCKAGE =

VU4
{FT/SEC)
-118.,06
-119,93
“36 ¢35
-93. 11
~115,39
~166.69
-147.58
STATOR
INCIDENCE ANGLE
MEAN SUCT SUR
(DEG) (DEG)
-2.979 =6.901
-2,269 “8.b606
-3.&70 “?llﬁﬂ
44182 -7T+163
-4,355 ~7.185
~b.277 =9,119
~7.070 ~10.517
{POLYTROPIC)
{(ADYABATIC)

]

FAGTGR

+2273
«2220
+ 1966
« 1927
«2310
3272
« 3382

My

« 705
o723
o734
o751
732
+ 738
fTH2

PERFORMANGE DATA

0

HEGA
BAR

1263
.1250
+13810
1451
2048
+ 3887
« 3705

1974 (COMRINED TEMP,.)

(EHGLISH UNITS)
iz

.B848
VM3
{FT/5EC)

665,29
B78.k5
695.63
708,33
706,18
798,82
808.%6

«9080
Vb
(FT/SECY

408.29
s2r.07
835,87
852,45
829,12
835,32
843.40

LOSS DEVIATION
PARAMETER ANGLE

{DEG)
<0450 13,873
sl 30 8,333
+ DL5L B+b41
0442 5,177
05482 d.186
« 1620 44251
0930 11.432

MOHENTUM AVG.

VZ3
{FT/SEC)

657.98
677.32
695.62
708.80
703.60
7868.09
786.22

VZh
{FT/SEC)

800.29
826497
835,50
851 .58
828,66
832.27
843.40

STAGE
PRESS
RATIO

1.486
1.508
1.519
1,539
1.508
1.504
1.504

STAGE PRESS RAYID

STAGE
TEHMP
RATID

l.1882
1.1862
1.1698
le1658
1.1615
117120
1.1711

MASS AVERAGE TEMPERATURE RISE

u3
{FT/SEC)

1327.79
1274.24
Li84.80
1097.40
1007.34

911.17

658,91

Ui
{(FY/SEC)

1318.16
1273.01
1197.452
1123.60
1048.38

963.565

915,25

STATOR
POLYTROPIC
EFF

3.0099
3.2832
he2401
9.7655
«1+5949
-+ 1345

«0326

1.5443
1.1715



80T

+

HASA SMALL AXTAL COMPRCSSOR TEST 5 DECEMDER, 1974 (COHNBIMED TEHP.)

STATOR PERFORMANCE NASA SHALL AXIAL COMPRESSOR IMEFRIC UMITS}
90 PERGENT DESIGHN SPEED - SCAM NO 12

INLET VELOCITY DIAGRAM DATA
CALGULATED AERODYNAMIC BLOCKAGE = .BOSS

PERCENT SPAN DETA 3 V3 vu3 H3 VM3 VI3 u3
FROM TIP
L, E.) (DEG) [M/3EC) (H/SECY (H/SEC) {H/SEC) (H/SEC)
.08 33434 242,73 133.40 +B85 20Z.78 200 .55 L0471
11.42 33.91 249,17 139.01 o705 206,79 206445 388.39
30.58 3274 252,08 136,34 « 720 212.63 212.03 361.13
49.14 33.62 259.64 143.76 «THE 216420 216+Gh 334.49
AB.85 36.26 301.94 17857 882 243,48 240.21 27773
100.00 37.50 310.88 189.49 «912 24645 239.64 261.80
EXALY VELOCITY DTAGRAM DATA
CALCULATED AERODYNAMIC BLOCKAGE = ,9080 *
PERGENT SPAN BETA & Vi VUL M VM4 Vi Ut
FROM TIP
(Te Fe? (D7 G (M/SEC) {(H/SEC) (W/SEC) tH/5EC) {H/SEG)
.00 -0.31 248,98 -35,98 « 705 246,37 246437 L0L1.78
11.21 =825 254,73 ~36.56 « 723 252,09 252.06 388.01
29,97 -6.58 256446 «29,.37 « 734 254,77 254466 + 3BLk.97
49,29 “Ba23 261437 ~28.38 751 259,83 259456 32447
66,96 ~7.92 255,15 =35,.17 +732 252.72 252458 319,55
87,99 -7.28 256467 -32,52 « 734 254461 253.68 293.72
160,60 “Ts27 259,415 ~32.79 Th2 257.07 257.07 278,97
STATOR PERFORMANCE DATA
PERCENT SPAN FROM TIP MASS DELTA INCIDENGE AMNGLE 0 OHEGA LOSS DEVIATION STAGE STAGE STATOR
LEADIMG TRAILING FLOH BETA MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS TEHP POLYTROPIC
ENGE ENGE iPCT) (DEG) (DEG} (DEG) (OEG) RATIO RATID EFF
0.00 0,00 0.00 41,465 ~2.,979 -6,90L +2273 «1263 « 3450 13.6870 1.486 1.1862 3,0099
11.42 11.2% 12.60 42416 “24+269 -5.606 «2220 «1250 «0430 Be333 1.508 1.1862 3.2832
30.50 29.97 33,39 39.32 ~3+870 ~7.168 » 1866 +1380 3451 64641 1.519 1,1698 ha2h01L
49,14 48,29 52468 39,85 ~4.182 ~7.163 +1927 1451 LYY 5.777 1,539 1.1658 9.,7655
88,45 87.99 90,03 43.54 ~6,277 -9.,119 3272 + 3887 «10240 ha251 t.504 1,171 -«134%5
i00.00 100.00 130,00 45.82 -7.076 -10.517 «3382 « 3705 + 09310 11,431 1.504 1.1714 «0326
MOMENTUM AVFRAGE STAGE EFFICICHCY = «THTT (POLYTPOPIC) MOMENTUM AVG. STAGE PRESS RATIO = 1.5143
MOMENTUM AVERAGE STAGE EFFICIENCY = « 7326 (ADTIABATIC) MASS AVERAGE TEMPERATURE RISE = 1.474i5



NASA SHALL AXIAL COHMPRESSOR TEST 6 DECEZMILR, 1974 {GOMIINED YTLMP.)

ROTOR PERFORMANCE HASA SHMALL AXIAL GOMPRESSOR (ENGLISH UNITS}

94 PERCENT DESIGN SPEZ0 - SCAN NO 14
3.2397 LOBH/SCC EQUIVALENTY SPEED
BRa 4546 EQUIVALENT FLOW / INLET ANN AREA

72103,806 R«PaM,
35,7822 LBM/SEC-5Q FT

EQUIVALFNT WE IGHT FLOH
PERCENT DESIGHN EQUIVALENT FLOH

i i
LI ]

INLET VELGCITY ODYAGRAM DATA
CALCULATED AERODYMNAMIS BLOCKAGE = L9834

PERCFHT SPAN BETA¥L V¥L vu*t H¥1 BETAL Vi vui Hi VHi vt Ul
FROHW TIP
{L. EV) (DEG} {FT/SEG) (FT/SECY (DEG) (FT/SEC) {FT/SEC) {FT/SEC) {FT/SEC) (FT/5EC)
0.09 71.89 1563.51 1486,.,04 t.428 0.8¢ 486,05 0.80 o bitly 186,05 470440 148684
10.17 70.55 1496,8% 1h1t1.41 14369 9.00 498,43 0.80 456 498.49 482417 1481.41
27.16 67.17 1396,03 1286463 1,284 0.090 541.75 2.60 <497 541,75 531.60 1286463
43.95 &4.50 1288,92 1163.40 1,185 t.80 554,82 G.00 «510 554482 553404 116340
62.23 62,40 1161.28 1029,15 1,066 d.¢0 537.97 0.00 + 494 537.97 537.79 1029.15
84494 50.68 999,11 B62.4k4 314 0,00 Shhettd 0.00 «461 504441 497.b3 362+44
100,60 57«24 894,68 751489 817 D.00 LB3,77 0,04 o2 La3.77 L57.33 751.89

EXIT VELOGITY DTAGRAH DATA
CALCULATED AERODYNAMIC BLOCKAGE = .8571

PERCENT SPANM DFTA®2 yez vor2 M¥2 BETAZ va vuz s VHz vz2 u2
FPOM TIP
(Ts E4) (DEG) {F T7SEC) {FT/SEC) (DEG) {FI/SEC) {FY/SEC) {FT/3EC) (FT/SES) (FT/SEC)
0.G0 59,265 1132,09 972.91 +958 38.2% 737.07 456431 « 624 578.84 560.20 1429,23
11.79 BE.65 1072.09 885,15 +910 38,34 771415 478.32 «655 604,88 591,66 1363.47
31.52 52,03 982,27 17431 « 840 38,40 T7i.24 479.08 660 604, 40 600.63 1253 .40
549,38 45.69 903,30 64643 « 779 38.50 8064106 561480 « 695 630,95 6530.91 1146.23
69.36 38409 80%.10 498,56 694 40.93 823,99 543,77 «719 627.05 625,21 1042433
89,44 21459 736,83 293,15 701 L40.89 77«20 637.17 « 860 740,94 T28.77 930.32
106,00 14447 765.80 191.41 677 h2.52 1006.10 68G.03 «889 Thti.h9 716,29 B71.44

ROTOR PERFORMANGE DATA

PERCENT SPAN FROM TIP HASS DELTA INCIDENCE ANGLE 0 OHEGA¥ LGSS DEVIATION ROTOR ROTOR ROTOR
LEAGIHG TRATLING FLOY RETA® MEAN SUCT SUR FAGTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIE
EDGE EDGE (PCT) (BEG) {DEG) (DEG) {DEG) RATIO EFF EFF
0.00 Do 0.00 12,64 8.058 7.583 3871 2199 0428 2.259 1.626 7121 « 7310
i8.17 11.79 i2.5%6 14%. 89 8,752 7413 «3996 22198 « 0450 752 1,641 « 7263 «THLE
27.16 31.52 33418 i5.1 4% 8,386 6.215 %102 1575 0322 2,233 1.662 +81C8 «8239
43,95 50.38 52458 18,81 7.959 S.034 4162 1031 0219 4.268 1.701 +8865 « 8947
62,23 69,36 71.27 23.91 8.145 4.270 357 +11069 + 0237 9,423 1.695 « 8940 + 9016
B4, 34 89.44 90.11 38.09 8.383 3,348 <3486 ~+0301 ~. 0065 14.402 1.862 1.0211 1.0293
i00.00 100.00 118.80 42.77 8,490 24416 «3022 ~ 0374 -4 0077 21.526 1.86¢ 1.0211 1.0193
MOMFNYUM AVERAGE ROTOR EFFICITNCY = «8613 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO = 1.7003
HOMEMTUM AVERAGE ROTOR EFFICIENGY = « 8505 (ANIABATIC) MASS AVERAGE TEMPERATURE RISE = 1.1922
[
(=]

w



01T

HASA SMALL AXTAL COMPRESSOR TEST o OFCEMDER, 1974 (CUHBINED TENP.)

ROTOR PERFOIMANCE NASA SMALL AXIAL COHPRESSOR {METRIC UNITS)

94 PERCENT DESIGN SPUID ~ SCAN NO 14
1.4695 KG/SKEC EOQULIVALENT SPEED
88.4546 EQUIVALENT FLOW / INLET ANMN AREA

EQUIVALENT WFIGHT FLOW
PERCENY DESIGN EQUIVALENT FLOW

0o

72103,806 RsP.H.
174.7040 KG/SEG-5Q H

o

INLET VELOGITY DIASRAM JATA
CALCULATED AERODYNAMIC BLOCKAGE = .9834

PERCENT SPAN RETA*1 V¥l vu*y M*1 RBETAL vi vui M1 VM1 vZi ut
FROH TIP

(L. Ed) {0EG) 1/3F5C) (M/SEC) {DEG) (H/SEG}H (M/SEG) (H/SEC) {N/SEG) (M/SEC}

0.08 71,89 L7Gs56 452495 1.428 0.G0 148415 0.00 ol ly 148415 143,38 452,495
10.17 70.5% 456,24 430,20 1.369 0,900 151 .94 0.00 +456 151,94 146497 430420
27.16 67.17 425451 392.16 1,281 0.08 165,13 B.00 497 165.13 162.09 392.16
43,95 Ghe S0 392.86 354,60 1.18% .00 163.11 0.00 «510 169,11 168.57 354.60
62.23 B2, N 353,96 313.69 1.066 Ge00 163.97 D.40 +L94 163,97 163.92 313.69
84,94 59,68 304,53 262,087 914 0.00 153. 74 .00 + 461 153474 151.68 262.87
100.00 5T+ 24 272452 22%.18 817 g.30 L4745 G.00 2 147,45 142,44 229.18

EXIT VELOCITY DIAGRAM DATA
CALCULATED AERODYNAMIC BLOCKAGE = ,8571

PERCENT SPAN BETA¥2 v¥2 vire2 M¥2 BETAZ V2 vu2z He VM2 via uz
FROY TIP
{(T. Eu (0CGY (47 SEC) (Hs3EC) (DEG) {M/3ECY (M/SEC) (475SEC) {H/SEC) {H/SEC)
0.C0 59,25 345406 296454 " .958 38.25 224466 139,08 «62h 176,43 170.75 435.63
11.79 55.65 326477 269,79 «910 38434 235.085 14%.7% « 655 184,37 180434 415.59
31.582 52,03 299,40 236.04 840 38440 235,07 146,02 8610 184,22 183,07 Jaz.03
5038 45,69 275,33 197.03 779 38.50 245.72 152,95 + 695 192.31 192,30 349.98
69.36 3a.49 2Zhib e 17 151.96 694 40,93 252,96 165.74 719 191.43 190.56 31L7.70
89,44 21.59 242407 89,35 W 70% 40.69 297, 86 194.21 « 860 225+ 84 222.13 283.56
too.00 147 233.41 58434 077 h2.52 305.66 207.27 1889 226401 2L8.32 265.62
. ROTOR PERFORMANCE OATA
PERGENT SPAN FROM TIP MASS DELTA INGIDENHCE ANGLE 0 OHEGAY LOS3 DEVIATION ROTOR ROTOR ROTOR
LEADING TRATLTIHG FLOW BETA* MEAN SUCT SUR FACTOR BAR PARANETER ANGLE PRESS ADIABATIC POLYTROPIC
ENGE EDNGE (PGTY {BEG) (DEG) {DEG) {0EG) RATIO EFF EFF
Al
.09 0.00 .00 12.64 8,051 7.583 « 3871 «2190 UBE6 24259 1.626 «7i21 «73180
10.17 11.79 12.56 i4.89 8.752 Ta413 + 3996 «2198 0450 752 l.641 «7263 e THY4D
2T.16 31.52 33,138 15,14 8.386 B.215 +4102 +1575 0322 2+233 1.662 +8108 « 8239
43.95 50.38 52454 18,81 7.959 5.034 4162 «1031 «.0219 he26H 1.701 + 8865 » 8947
62.23 62.76 T1.27 23.91 8.145 4270 4367 +1109 + 0237 3.4h23 1.695 «5940 «5016
84,94 89,44 90,11 38.09 8.383 3.348 +«34B0 ~. 0301 ~eLl&S 4,102 1.862 1.8211 1,0193
100.00 160.4¢0 150,04 L2.77 8.490 2.416 3022 w0374 ~s 0077 21.526 l.861 1.0211 1.06193
HOMENTUM AVCRAGE ROTOR EFFICICMCY = « 8613 (POLYTROPICY HOMENTUM AVG. ROTOR PRESS RATIO = 1470063
HOMENTUM AVERAGE ROTOR EFFICIFNCY = + 8505 (ADIAGATIC) HASS AVERAGE TEMPERATURE RISE = 1.1922



PERCENT SPAN

FROM TIP
(Le E

.20
11,30
3. 42
h8,97
68,08
68,76

120.00

PERCENT SPAN

FROH TIP
(T, E})

0,60
11,22
30,01
48.35
6700“
Bfali

100.00

PERCENT SPAN FRONM TYP
TRATLING

LEADING
EDGE

0.00
11.30
Ane42
48,97
68.08
88.76

100,04

HOMENTUM AVFRAGE STAGE ELFFICIFNCY

EDGE

9.00
11,22
30.91
L8435
57-0“
AB. 04

186,83

BETA 3
(DCGY

34,37
35,37
342
ELTES
36,75
37.53
38.84

BETA &
(BEG)

‘8.13
~8.07
~He 39
“5.07
'7359
-6, 25
~b.23

MASS
FLOW
(PCT)

n.og
12.56
33,18
52.58
T1.27
30,11
100,00

NASA SHALL AXTAL COMPRISSOR TLST © OFCEHMDER,

STATOR PERFORMANGE

V3
(FT/SEC)

832,31
BUS., 48
857,54
688,11
698,55
021,20
1051.96

Vi
{FT/8E£C}

023.65
41,29
848,97
867,90
850.43
844,99
852.43

DELTA
DETA
(DEG}

42.50
43 e lily
hide61
G .48
1,33
W3.77
45,07

= 2 7543

MOBMENTUM AVERAGE SYAGE EFFICIFHMCY = 7478

TTT

94 PLRCGENT DESIGHN SPEID - SCAN NO

INLET VELOCITY DIAGRAM DATA
CALCULATED AERODYMNAHIC BLOCKAGE =

(

Vi3
FT/8SEC)

4o9.86
489.38
L84 .67
501,90
537.58
622,02
659,69

M3

of12
724
o TH1
o TTh
+ 785
+305
+937

EXIT VELOGITY DIAGRAM DATA
CALCULATFD AERODYNAMIC BLOCKAGE =

STA

INGIDENGE
MEAN 3
{DEG)

-1.949

-.808
‘2.193
-3.377
~2.091
—blgsh
=5,795

(POLYTROP
(ADIABATI

VU,
FT/SEC)

~116.48
-118.10
‘9“-56
-391.76
-112.2?
~91.94
=-92,48

HY

o704
«T20
733
o754
738
2 730
. 737

TOR PERFORMANCE DATA

ANGLE
UcT SUR
(DEG)

“5-8?1
~hea151
"5-"}93
'6.361
"50729
-7.832
-3,236

IG)
C)

J

FACTOR

+2659
« 2542
2298
«2238
2551
«3496
«3612

o

ME GA
BAR

1439
.1237
+1321
1419
1789
3740
+ 3564

1974

14

«B8LT7
VM3
{FT/SEC)

bB7.061
6B9.45
707,43
732409
720.01
609,36
#19.40

«8372
VM
{(FT/SEC)

815,37
832.96
B43.69
863.04
8642499
£39,97
BO47 .40

LOSS
PARAHETER

« 0513
0425
L1332
« 30633
«£509
«0984
0495

HOMENTUH AVG,

(COMBINED TEMP,)

HASA SHALL AXTAL COMPRESSOR {ENGLISH UNHITS)

BEVIATION

ANGLE
(DEG)

14,054
8,511
b.817
5,937
3521
5e284

12,472

VZ3
{FT/5EC)

679.46
688.31
747442
732,15
717.38
799.02
796.76

VZ
(FT/SEC)

815.37
832,486
BL3,.32
B62445
842,53
836,90
BL7.40

STAGE STAGE
PRESS TEH?
RATIO RATIO

1,559 1.2689
1.581 1.26089
1.595 1.1924
1.622 1+1846
1.593 t.1816
1,575 1,1699
1.575 1.18498

STAGE PRESS RATIO

MASS AVERAGE TEHPERATURE RISE

u3
(FT/SEG)

1388.01
1332.65
1238.93
1148,01
1084434

952.98

897.87

U4
(FY/SEC)

1377.95
1330.69
1251.53
1174.30
1095.59
1007.12

956.76

STATOR
POLYTROPIC
EFF

-4 7397
-9,2584
- 4017
-1,5281
-, 3800

0504

«1831

1.5919
1.1922



Z1T

NASA SYMALL AXIAL COWPRESSOR TEST &6 DECEZMBER, 1974 (CUMBINED TEWP.)

STATOR PERFOPHMANGE NASA SHALL AXIAL COMPRESSOR (METRIC UNITS)
94 PERCENT DESIGH SPCED - SCAN NO 14

INLTT VELOCITY DIAGRAM DATA
CALCULATED AERODDYNAMIC DLOCKAGE = L0847

PERCENT SPAN BETA 3 V3 vu3 M3 VM3 VZ3 us
FROM TIP

(Le Fo? (DREG) (M/SEC) (M/SEC) (M/SECY (H/3EC) (H/3EC)
0.00 3. 37 253469 143.21 . e712 209.40 287,10 423.07
11,30 35,37 257.70 ing. 16 «T2h 218414 209.480 406.19
30442 I, 42 261.38 147,73 o7h1 215,62 215,62 377.63
4h,.87 3ha 41 270.70 152,98 oTTH 223,33 223.16 343,91
6808 36.75 273.88 163.8%5 «TBS 219.46 218.66 321.36
88.7H 37.53 311.26 189.59 « 985 246.86 213,54 290,47
106,00 38.84 320464 201.07 «937 249.75 242,85 273467

EXIT VCLOGCITY DIAGRAM DATA
CALCULATED AERODYHNAMIC BLOGKAGE = .8972

PERCENT SPAN SETA & Vi VUL Ha VHih . VZh U4
FROM TIP
(T, Est (DCG) {M/SEC) (M/SEQ) (M/SEC) {H/SEC) (H/SEC)
6.00 “Be13 251405 ~36,50 « 704 248,53 248,53 420,00
11,22 ~8.07 256443 ~36400 720 253,89 253.86 495,59
3n.01 -6.39 258.77 -208.82 «733 257.186 . 257.06 381047
48435 =6.,07 264454 =27.97 o 750 263.05 262,78 357,93
67,04 =759 259.21 -34.22 +738 256494 256.80 333,93
BB.04 -6 25 257455 -28.02 «730 256.02 255,09 306.97
190.00 ~6.423 259,82 ~28.19 o737 258.29 258429 29t.62

STATOR PERFORMANGE DATA

PERCFNT SPAN FROM TIP HASS DELTA INCIDENCE AMNGLE 0 OMEGA LOSS DEVIATION STAGE STASE STATCR
LEADING TRAILIMNG FLOW BEYA HEAN SUCT SUR FAGTOR BAR PARAMETER ANGLE PRESS TEMP POLYTROPIC
EDGE EOGE (PCT) {DEG) (DEG) (DEG) (DEG) RATIO RATID EFF
.00 .08 g.00 42,51 ~1.949 ~5.087¢ +2659 +1439 «0513 14,050 1.559 1.2083 ~4e 7397
11.30 11.22 12.56 b3.b 4 ~.808 ~hedB51 « 2542 «1237 «0425 B.511 1.581 1.2089 ~9.2554
If.u2 . 30,91 33.18 40,81 ~2.193 5. 493 +2298 1321 0432 6,817 1.595 1,1924 ~hoW017
48.97 4h.35 52.58 40448 ~3.377 -64361 «2238 1419 <0433 5.937 1.622 1.1646 ~1.5281
68408 67 .00 Ti.27 by 33 -2.891 -5.729 + 2551 «178%9 «05359 3.521 1,593 1.1818 =+3800
88.76 BR, 0 96.11 43.77 =h,984 ~7.832 «3496 « 3740 « 0984 5.284 1.575 1.1833 «0504
100.00 100,00 100,00 45,87 =5,795 ~9,236 23612 « 3584 +089% 12.472 , 1.575 1.1898 e1831
HOMENTUM AVERAGE STAGE EFFIGIEMCY = « 7543  (POLYTROPIC) l HOMENTUM AVG. STAGE PRESS RATIO = 1.5919
MOMENTUM AVERAGE STAGF EFFICILHCY = « 7378 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = i.1922



'

gﬁ?@ﬂvhﬁﬁ% MASA SMALL AXTIAL COMPRESSOR TEST & NECEMBER, 1974 (COMBINED TEMP,)
]

ROTOR PERFORMANCE MASA SHALL AXIAL COHPRESSOR {ENGLISH UNITS)

94 PERCENT DESIGH SPEED - SCAN NO i5
3.2278 LDH/SEC EQUIVALENT SPEED
38.1273 EQUIVALENT FLOW / INLEY ANN AREA

T2164.309 Ra.P.H,
35,6498 LBH/SEC-SQ FT

EQUTVALENT HEIGHT FLOU
PERCENT NESIGM COQUIVALEMT FLOW

0non

uiu

IHLET VELOCITY DOIAGRAM DATA
CALGULATED AERODYMNAMEC BLOCKAGE = 9849

PERGCENT SPAN HETA®1 vl V¥4 H¥L BETAL Vi VUi M1 VML VZi UL
FROM TIP

(Le Eu}b (NEGY (FT/SECY {FT/SEC) {DEG) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC) {FT/SEC)
0.00 71.94 1563.91 1486.488 1.428 .00 48477 0. 00 o443 koG T7 469,15 1486,.88
9.97 70,63 1488, 41 418,51 1.370 0.00 496.93 0.80 454 496,93 4BD.66 1413461
26,70 67.32 1398, 9 1290476 1.28% 0,00 539,39 0.00 + 495 539.39 529.h8 1290.76
43,30 Bl 71 1292,71 1169.81 1.1348 6.00 662.25 B.00 « 587 552,25 550,465 1168.81
61,49 62465 1165,54 1035.22 1,069 g.00 535,54 ¢.00 «491% 535,54 535.35 1835.22
84.51 59,4948 1001.07 866.12 . +9156 B.00 501.98 0.80 1459 501.98 435,24 866.12

100,00 57.38 833.2% 792.32 +816 G.00 481.59 0.00 2540 481,59 465.22 752432

EXIT VCLOCITY DIAGRAHM DATA
CALCULATED AERODYNAMIC BLOCKAGE = .87548

PERCENT SPAN  BETA*2 ys2 yu¥2 M¥2 BEVAZ Ve yuz 2 V2 vz2 u2
FROM TIP

(Te Eo) (92G)  (FT/SEC)  {FY/SCC) (DEG) {FT/SEG) (FT/SECY (FT/SEC) (FI/SED) (FT/SEC)
0400 59,13 1117.71 959,34 943 39, 38 741,95 470,69 626 573.53 5654 06 1430403
11.31 55,72 1058.26  B7h.47 896 39.56 773.12 492,43 .55 596,01 582,99 1366.89
30,37 52, it 973,35  T71.62 831 39,49 768,79 488,90 +656 593,31 589,62 1260.52
48,60 46,30 905,95 654 ¢ 96 780 38,83 803,49 503,81 692 625,91 625,88 1158,77
6499 39,85 797.46 511,45 639 41,68 813.72 545,13 .708 512,19 618,38 1066.18
88,04 24410 721,27 294,49 628 Wh, 37 921,12 Blubal7 803 658442 647,60 938,66

100,00 15,14 682,81 178,28 .598 46,46 956,87 693,65 838 659.13 636,73 871.93

ROTOR PERFORMANCE DATA

PERCENT SPAM FROM TIP MASS DELTA INCIDENGE ANGLE ) OHEGA¥ LOSS DEVIATIGN ROTOR ROTOR ROTOR
LEADING TRATLING FLoY BETA¥ MEAN SUCT SUR FAGTOR dAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC
EDGE FOGE (PCT} (OFG) {BEG) (BEG) : (DEG) RATXYO EFF EFF
g.00 0,00 G.0¢ 12,82 8,106 7.638 + 3999 «2212 432 2.137 1.65% #7155 « 7358
9,97 11.31 12.35 14,91 84797 7.469 4131 2247 « 0459 o723 1.666 7272 +« 7459
26,70 30,37 32.69 1484 Balt63 ba321 0207 1843 +0333 2.236 1,679 8068 «B8200
43.30 48,560 51.95 "18441 8,078 5,189 174 + 0994 0208 4,034 1.718 «8921 « 9040
61.49 B6,99 Td.63 22479 84309 Ho hB81 s 431 1198 0251 . BaliV5 1.701 8872 « 8953
84,51 8B8.04 89,81 35,814 8,556 3.535 284 1125 + 0240 14,603 1.778 9212 «9273
100,00 10C.040 100,080 W22k 8,623 24549 «3976 «1380 0283 22,18/ 1.778 +9213 + 9274
MOHENTUM AVERAGE ROTOR EFFICIEHNCY = «8449 (POLYTROPIG) MOHMENTUM AVG. ROTOR PRESS RATID = i1.7008
HOHENTUH AVERAGE ROTOR EFFICILNGY = 8329 (ADTABATIC) NASS AVERAGE TEMPERATURE RISE = 1,1964
[
[

()



¥IT

NASA SHALL AXTAL CONPR=ESSOR TEST 6 DECEMBERs 1974 (CNMBINED TEMP.?

ROTOR PERFORMANCE WASA SHALL AXIA. GOMPRESSOR (METRIC UNITS)

94  PERCENT QESIGN SPEE(R - SCAN NO 15
EQUIVALENT WEIGHT FLOHW = 1.4641 KG/SEC EQUIVALENT SPEED
PERCENT DESIGN EQUIVALENT FLOW = 8B.1273 EQUIVALENT FLOW / INLET ANN AREA

721444309 RoePoMe
174.0574 KG/SEC-SQ M

i

* INLET VELOCLITY DIAGRAM DATA -
CALCULATED AEROOYNAMIL BLOCKAGE = 49049

PERGENT SPAN BETA*1 V=1 Yuri H*1 BETAL vi Vul M1 VHL Vit ut
FROH TIP

(L. Fu} (NEGY (M7 SEC) (H/SEC) (DEG}) {H/SED) (M/SEC) (M/SECH (H/7SEG) {M/SEC)

0.00 71.94 4b76.68 453,20 1.428 .00 147.76 .00 443 147.76 143,00 453.20

9.97 Mm.63 456,72 430,87 1.370 0.00 151 .45 0.00 454 151.46 146451 4306.07
26470 67,32 426440 393,42 1.264 0.00 16%401 .00 495 16k ekt 161.39 393.42
43,30 bh.71 39402 356425 1.1488 t.00 169,33 0.G0 507 168.33 167.79 356425
61.49 62.65 155,26 315.54 1,069 0.00 163.23 0.040 491 163,23 163.18 315.54
84451 59,90 305,13 263.99 +916 .00 153.00 .00 + 459 153.400 150495 263,99
106.00 57.38 272.26 229431 +B16 0.08 1uba 79 .30 440 146479 143,80 229.31

CXIT VELOGIYY DIAGRAM DATA
CALCULATED AERODYHAMIC BLOCKAGE = L8750

PERGCENY SPAN RETA¥Z v*z vz M¥2 BETA2 ve vue Hz VM2 vz uz
FROW TIP
(Te Fo (DEG? {4/SEC) (M/75FC) (DEG) (H/SEC) (H/SEC) {H/SEC) tH/SEL) (M/SEC)
.00 59.13 Ihl.68 292.41 2943 39.38 220414 143,47 2626 174681 169.18 435.87
11.31 55,72 322.56 266454 +895 39456 235.65 150,09 + 655 181,60 177.69 416.63
30437 5P b 296,68 235.19 +831 J9.49 234433 49,02 + 656 180,64 179.71 384,21
48.60 46,30 276413 199.63 780 36,83 24he90 153.56 «692 190,78 190.77 353.19
66.99 39,85 243,07 155.77 «689 41,68 249, 85 166416 «708 186460 186,05 321.92
88,04 24410 21 9. 84 B3.76 «628 44,37 280.76 196434 « 803 200469 197,39 2Bb.10
100.00 15.14 207.12 54a34 «598 LEa 446 291.65 2r1.42 «838 200.90 194.07 265.76
‘ ROTOR PERFORMANGE DAFA
PERCLNT SPAM FROM TIP MASS DELTA INCIDENGE ANGLE n OMEGAF LOSS OEVIATION ROTOR ROTOR ROTOR
LEANING TRAILING FL.oW BETA* HMEAN SUCT SUR FAGTOR DAR PARAMETER AMGLE PRESS ADIAGATIC POLYTROPIC
EDGE EDGE PCT ) IDEG) (DEGY (DEGY (DEG) RATIO EFF EFF
0.00 0,00 0.0C 12,82 8.206 7.638 «3999 «2212 0532 24137 1.65% + 7165 « 7358
9.97 11.31 12.35 14,91 8,797 T+4569 4131 2247 «0L53 723 1.666 7272 Ve 78G9
26,70 30,37 32.69 14,88 B.163 be321 4207 + 1643 « 0333 2236 1.679 + 8068 «8204
43.30 48.50 51496 18.41 8.078 5.189 174 « 1994 .0208 a0 3h 1.718 » 8921 «9000
61.49 66499 T0.67% 22,79 3.309 belibl 431 «1198 +0251 8.875 1.701 8872 « 8953
Bh.51 88,04 69,81 35.81% 8,556 3535 4284 «1125 «0280 144603 1.7738 +9212 + 9273
160.00 i0g2,.,0n 100.40 42424 B.5623 2.549 +3976 « 1380 «0283 22.187 1.779 «9213 «9274
MOMENTUH AVERAGE ROTOR LFFICIFNCY = « 8449  (POLYTROPIC} MOMENTUM AV¥G. ROTOR PRESS RATIC = 1.7608
MOMENTUM AVFRAGE ROYOR EFFIGCIENCY = «08329 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 1.15864



ORI

PERCFMT SPAM

FROM TIP
the Fu

0,09
10.87
29,30
47,3%
65,92
87.45

100,00

PERCENT SPAN
FROM TIPR
(Te £33}

n.4Q
11,22
29.99
48,30
66498
88,04
100,00

PERCENT SPAN FROM TIP
TRAILING

LEADING
EDGE

6.00
10.87
29.36
h7.35
65.92
87 .45

100.00

HOMENTYUM AVERAGE STAGE EFFICIENCY
MOHENTUM AVERAGE STAGE EFFIGCIEHCY

=
[
wn

TNAT
op Pmﬁ%%ﬁ%g

EOGE

g.00
i1.22
29.99
48,30
66.98
88.04

106.00

RETA 3
(DEG)

35,66
36,71
35,60
34.96
37.61
4,62
41,95

BETA &
(DEG)

=7.79
=777
=7.09
6,75
-7«5&
~5.61
=-5.54

MASS
FLOW
(PCTY

0.00
12.3%
32.59
51,95
70.63
BG.51

i0d.400

MASA SHALL AXTAL COMPRCSSOR TESY o DECEMBER,

STATOR PCRFORMANGE NASA SHALL

Vi
{FT/SECY

831434
843,20
850.40
8BAd.79
885434
967.50
1006.77

'L
{FT/SEGC)

732.99
TE1. 74
763.92
TB2.38
Tri.62
781.57
TB7,.78

DELTA
BETA
(DEG)

4345
ety 148
42.710
hil.72
hs.iq
46,23
G7 o7

2 7934
« 7785

9y

AXTIAL

CONPRESSOR

PEPGENT DESIGN SPEED ~ SCAN NO

INLET VELOCITY OIAGRAM JATA
CALCULATED AEROOYMAMID BLOCKAGE =

vu3
(FT/SEC)

484 .66
504,400
435,08
504,76
548.36
629.89
672.81

M3

709
720
733
766
T71
« 849
+088

EXTIT VELOCITY DIAGRANM DATA
CALCULATED ALRODYHAMIZ BLOCKAGE =

VU4
LFT/5EC)

-59,.,35
-101.61
=34,433
«91,97
~1d1.78
=76 k2
~76.01

Hh

618
6356
«651
672
«b63
«6569
+B75

STATOR PERFOKHANCE DATA

INGIDENCE ANGLE
HEAN SUCT SUR
{0£G) (BEG)
~sb657 ~aB79
542 ~2.819
-+951 ~4e2873
~2.683 ~5.,691
~1.744 ~l,BhUY
=1.57% ~445040
=24697 -6.138
{(POLYTROPIC)
{ADLABAT IC)

3
FAGTOR

« 3731
« 3579
3281
3167
«3321
3779
+3957

0

HEGA
BAR

.1084
0850
0707
0898
6917
+18585
1737

1974

{COMBINED TEHP.}

(EHGLISH UNITS)

15

PA

«9047

Vi3
(FT/3EC)

675 ¢ty
675,99
631.42
721.82
701,31
734.36
748,94

+ 9135

VM4
(FT/SEC)

726423
Thipe B4
758.08
775,99
76Lh .88
777.82
784,11

LOS3
RAMETER ANGLE

(DEG)

« 0386
0292
«0231
0273
0261
04838
«0437

14,390
8,812
6.12%
5.259
3,529
5,919

13,163

HOMENTUN AVG.

DEVIATION

VI3
{FT/SEC)

666,03
674.87
691.42
721.29
£94.75
724450
728424

Vi
(FT/SEC)

726423
Thl, 75
757.74
776415
764446
T74.98
784,11

STAGE
PRESS
RATIG

1,604
1.625
1.6k
14668
1.651
1,655
1,655

SYAGE PRESS RATID

STAGE
TENP
RATIO

1,2156
1.21566
1,197%
1.1870
1.1841
1.1937
1.1938

MASS AVERAGE TEMPERATURE RISE

us
(FT/SEC)

1388.,79
1335.51
1244479
1156.60
1065.51

359,94

898.37

Uk
{(FT/SEC)

1378.72
1331.42
1252434
1175.16
1096445
1007.7¢

357.30

STATOR
POLYTROPIC
EFF

+59610
+.6588
«7012
6573
«5933
«5773
«B524

1.6467
1.19¢64



91T

PERCENT SPAN

FROM TIP
L. E.)

0.c0
1p.87
29,36
L47.35
65.92
87.45
1e0.00

PERCENT SPAN

FROM TIP
{T. Ed)

.00
11.22
29.99
48,30
66,90
A8.04

ien, 6o

PERCENT SPAN FROM TIP
TRAILTING

LEADING
EDGE
’

G.00
10.87
29,36
47.35
6%5.92
87.45

100.00

HOMENTUM AVFRAGE STAGL EFFLICIAHCY
HOMENTUM AVFRAGE STAGE EFFICIENCY

EDGE

0.00
11,22
29,99
8,30
66,98
BR.0 4

ice.00

RETA 3
(0E6)

35466
36.71
35.60
34.96
37.61
48,62
41.9%

BETA 4
(DEG)

-?.79
~T.77
-7.09
“Ba 75
‘7|58
=5, 561

=554

MASS
FLOW
{(PCT)

l.00
12.35
32,69
51.95
70.63
89.01

100.00

MASA SHALL AXIAL COMPRESSOR TEST 5 DLCEHMBER, 1974 (COMBINED TEMP.)

STATOR PERFORMANCE MNASA SHALL AXIAL COHPRESSOR (METRIC UNITS)

#ou

V3
(M/SEC)

253439
257.01
259.20
26847
269.85
294.89
306,86

v
(M/SEC)

223442
229.13
232.84
238447
235.19
238.22
240412

DELTA
BETA
{DEG)

h3.45
Glo b8
42470
41,72
45,19
46.23
LT W7

7934
+ 7785

94 PERGENT DESIGN SPEED - SCAN HO

IMLET VELOCITY OIAGRAH DATA
CALCULATED AERODYHAMIC BLOCKAGE =

VU3
(M/SEC)

147.73
153462
150.90
153,85
1bh.70
151.99
205407

H3

o709
« 720
«733
« 766
W77
849
088

EXIT VELOCITY DIAGRAM DATA
CALCULATED AERODYHAMIC BLOCKAGE =

VUL
{H/SEC)

~30.28
~3C.97
28475
-28.,03
-31.02
‘23-29
-23.17

Mk

+B18
635
+651
«672
«663
+6B%
+ 675

STATOR PERFORMANGE DATA

INCIDEMCE ANGLE
ME AN SUCT SUR
(DEG) (DEG)
=-eb657 -4,579
«5h2 ~2.819
=951 ~4.283
-2+683 ~5,691
=174t 4Bl
~1.579 ~h o500
~2.697 ~6+138
(POLYTROPIC)
(ADIABATICY

]

FACTOR

« 3731
«3579
+328%
« 3167
«3321
«3779
«3957

OlEGA

BAR

1081
«0850
0707
«0893
0917
«1855%
«1737

15

2047
Y3
{M/SEC)

205.88
20640Hh
218.75
220.61
213.76
223.83
228.28

«3133
V4
(M/SEQY

221.3%
227 .03
231.06
236.82
233.13
237.08
239.00

LOSS DEVIATION

PARAMETER ANGLE

(DEG)

«0386 14.320

0292 8.812

0231 64121

-« 0273 $.259
«0261 3.529

+J4AS 5,919

« 0437 13.163

MOMENTUM AVG.

VI3
(H/SEC)

2063.61
205.74
2i0.75%
219.85
212.98
220,63
221.97

VZig
(M/SEC)

221,35
227.80
230,96
236457
233,01
236421
239,06

STAGE
PRESS
RATTIO
1.604
1,625
t.e44

* 1.668

1.651
1.655
1.655

STAGE
TEHP
RATLO

1.2156
1,215%
1,197%
1.1870
Lo1844
1.1937
1,1935

STAGE PRESS RATIO

MASS AVERAGE TEMPERATURE RISE

P

u3
H/SEC}

423,30
407,06
379.41
352453
324,77
292.59
273.82

U4
M/SEC)

k20,23
405,82
381.74%
358.19
334,20
307445
29L.78

STATOR
OLYTROPIG
EFF

+59610
+6568
7012
«6573
«6333
«5773
«6524

1,64567
1.1964



EQUIVALENT WEIGHT FLOW

PERCENT DESTGN FQUIVALENT FLOM

PERCENT SPAN
FROM TIP
(L. Ea)

0,00
9,97
26461
43,05
61.12
8‘#. 26
160,00

PERCENT SPAN
FRrOM TIP
{Te Eu)

.80
11.33
30450
hB.B8
67,28
A3.19

180.60

PERCENT SPAN FROM TIP
TRATILING

LEADING
EDGE

0.00
9,97
26461
43,05
61.12
84,26
100.00

MHOMFRTUM AVERAGE ROTOR EFFICIENCY
HOHENTUH AVERAGE ROTOR EFFICIENCY

=
=
]

RETA¥1

(DEG)

72,20
72.90
. BTBS5
65,09
63.07
£0.33
57.75

BETA*Z

{DEG}

59,36
56413
52,65
bb6.53
40,04
2247k
i3.63

£OGF

0.00
11,33
30.54
4B, R8
67.28
88,19

100,00

VL
(FT/5CC)

1560.78
1495.,10
1395,53
1289.98
1163,51

998.34

889,63

yez
(FT/SECY

1094,.97
1330.39
936, 88
878,15
779,01
fi12.78
677.23

MASS
FLOK
(PCT

0.40
12.35
32 .60
51.70
70.31
89,65

14¢.00

NASA SHMALL AXTAL GOMPRESSOR TIST & DECEMDER,

341863
16, 9948

vu+1
[FT/S5EG)

1486402
i412,81
1290.60
1170.01
1037.33
BET 43
751,88

yurz
{(FT/SEC)

9% 1.28
855.55
Thte72
637,30
501.16
275.58
159.62

DELTA
BETA*
(DEG)

12.84
1h 77
15.040
18.56
23.03
37.5¢9
44,12

«8523
« 3405

ROTOR PEIFOIMANCE

94

NASA SHALL AXIAL CONPKRESSOR

PERGCENY DESIGH SPEZD - SGAN NO
LaM/SEC

197k

(COMBINED TEMP.)

16

EQUIVALENT SPEED

EQUIVALENT FLOW /7 INLET ANN AREA

INLET VCLOCETY DIAGRAH DATA

CALCULATED AERODYNAMIC BLOCKAGE =

M¥1

1.425
1,366
1.240
1,154
1.067

913

811

HKETAL
(DEGH

.30
0.00
.00
Ge.00
.00
0,08
.00

Vi
(FT/SEC)

477T.24
489,20
530.71
5h3. 24
5256.98
LT K
47%.40

EXIT VELOCETY OJAGRAH DATA

CALCULATED AERODYNAMIC BLOCKAGE =

nez BETAZ vz
(DEG) (FT/SEC)
«920 41.18 740497
» 869 41,64 768,33
« 7596 42.13 T6ba 6
+ 753 43,68 796462
671 k2. 83 813,19
«621 45,19 932.72
«593 47.24 963%. 45
ROTOR PERFORMANCE
INCIDENCE ANGLE hl
HE AN SUCT SuUR FACTOR
(DEG) {DEG)
8.358 7.890 «ul181
9,066 74739 4348
8.776 64640 +4514
8.429 5.554 12
8.691 L.857 + 4596
84954 3.940 4393
8.990 2.924 4054
{POLYTROFIC)
(ADIABATIC)

DATA

{ENGLISH UNITSY

«9395
vul Hi VL
(FT/SEC) {FY/SEC)
.00 436 47T 20
G.00 LY 489,20
D,00 «LB7 530.71
D.00 499 543.24
.00 483 526498
2.060 1452 494 .14
g.00 «433 4744548
18757
vuz H2 yH2
(FT/SEC) (FT/SEC)
487,93 624 557,65
510,49 +645 57k, 23
S14.12 +651 568445
519,24 683 604a16
552.79 + 701 596440
661.71% « 812 657.35
711,81 «849 658445
OHEGAY LOSS DEVIATION ROTOR
BAR PARAMETER ANGLE PRESS
{DEG) RATIO
+2199 « 425 24365 1.69%
+2269 s 0453 1.134 1.792
« 1777 «B359 24 497 1.712
«1022 D284 44393 1.742
+105% «0221 9,284 1.725
«0776 +0167 13,459 1.831
+ 0956 +0193 20.684 1,831

HOMENTUM AVG.

72i02.879

RePale

35.1916 LBHM/SEC-SQ FT

Vi1
(FT/SEC)

4L6i.88
473.18
520.96
S41.49
526480
487.5¢
458,27

vz
(FT/SES)

539.69
561,68
564,91
604.11
S94.B4
645455
635.76

ROTOR
ADIABATIC
EFF

« 7270
+ 7329
#7991
8915
«S018
«9472
«L72

ROTOR PRESS RATIO

HASS AVERAGE TEMPERATURE RISE

131
(FT/SEC)

1486.02
1412.8¢
1290.68
1170.01
1037433

867443

751.88

uz
{FT/SEC)

1429.21
1366.04
1258484
1156.54
1053.95

837.29

671.43

ROTOR
POLYTROPIC
EFF

« THBEY
« 75210
« 8136
+ 8996
« 9091
«9515
+ 9515

1.7351
1.2025



8TT

NOSA SMALL AXIAL COMPRZSSOR TEST & DLCEMDER, 1974 {COMBIMED TEHP.}

ROTOR PERFOIMANGE  HASA SHALL AXIAL COMPRESSOR (IETRIC UNITS)

94 PLRCENT DESIGN SPEZD - SCAN NO 15
1+4453 KGsSEC EQUIVALENT SPEED
36,9948 EQUEVALENF FLOH /7 INLET ANN AREA

ERQUIVALENT WFIGHT FLOW

72102,879 R.P.H.
PERCENT DESIGM EQUIVALENT FLOW

171,8206 KG/SEG-SQ M

i
It H

INMLET VELOCITY DIAGRAM DATA
CALCULATLD AERODYNAMIC BLOCKAGE = ,9895

PEREGENT SPAN DFTA¥1 V*y Vuri H*1 GETAL Vi vui Mi VML vzt Ui
FROW TIP
(Le Ful DZ6) (M/SEC) ' (M/SEG) {DCGH {M/SEC) {M/SEGY {H/SECYH (M/SEC) {M/SEC)
0.a1 72.20 478,732 452494 L.425 0.00 145,46 0,30 « 436 145,46 140,78 452,94
9,97 70.90 455,71 43%e62 1.366 0,00 14311 g.00 il 7 149.11 104,23 430,562
26461 67.65 425,36 397448 1.280 .00 161.76 8.00 U487 161.76 158.79 393440
43,05 65,09 393,19 356462 1.18% 0.60 165.58 0.00 499 165.58 165.05 356,62
61,12 63.07 IS4 .bh 316418 1.067 B.00 160462 .00 483 160.62 160457 316.18
4,26 60,33 3oL, 28 264, 39 «913 0,00 150.62 0.00 h52 150.62 148.59 264,39
ton.08 57.75 270,94 229.17 81d 0.00 144,60 g.00 o433 144 .60 139.68 229.17
EXIT VELOCETY DIAGRAM DATA
CALCULATED AERODYNAMIZ BLOGKAGE = ,B8757
PERCENT SPAN BFTA*2 V2 vue2 H¥2 BETAZ vz vuz M2 yH2 vziz Uz
FROM TIP
(Te Fo) (DEG) (M7 SECH (H/SED) (BEG) (H/SEC) {H/SEC) {(M/SECH {H7 SEC) (H/SEC)
C.00 59,36 333047 286490 2920 hl.18 225.85 148,72 <623 169.97 is4.50 436.62
11.33 56413 314,06 260.77 + 869 b1,60h 234419 156.60 « 648 175.03 i71.20 416437
30454 52.65 285,56 226499 « 7936 42,13 233.62 156.70 651 173.26 172.18 383469
48,88 46453 267.66 194,25 «753 40.68 242,81 158,26 «683 1841t 184,13 352451
67.28 Lo.04 237,44 152.75 671 LZ.83 247.86 168.49 « 701 181,748 181.25 321.25
88,19 22.74 247,26 BhelO <621 45,19 284.29 201.69 812 200.36 197.07 285.69
100,00 13.63 206,42 48465 +593 4724 295.49 2l6.96 + 849 200,60 193.79 265.61
ROTOR PERFOFPHANGE DATA
PERCENT SPAN FROH TIP MASS DELTA INCIDENGE ANGLE 0 OHEGA* LOsSs DEVIATION ROTOR ROTOR RGTOR
LEADING TRATLING FLOW BETA* MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRES3 ADIABATIC POLYTROPIC
ENGE EDGE (PCT) (DEG) (DEG) (DEG) (DEG) RATIO EFF EFF
0.00 0.60 0.98 12.84 8.358 7.890 +4181 + 2199 « 0426 24365 1.695 7270 # T45Hh
9.97 11.33 12,35 14477 92.066 7.739 4346 22269 3458 1434 1.762 «7329 « 7520
26461 30450 32461 15.00 84776 6,640 +4514 WA777 «0359 2.497 1.712 «7991L « 0136
43,05 48,83 51.74 18.56 Bs 429 5.554 12 +1022 «0214 4.393 1.742 «8915 » 8996
61,12 67.25 70,31 23.03 B.691 4.857 «h596 « 1055 0221 9.280 1.725 «3018 « 9091
84.26 83,19 89,65 37.59 Be954 J.940 « 4383 0776 <0167 13,459 i1.831 9472 «9515
100,00 104,00 190,00 ko112 $.998 2.924 » 4053 «0956 «J198 20.684 1.831 72 » 3515
HOMENTUM AVERAGE ROTOR EFFIGIFNCY = +8523 (POLYTROPIC) MOMENTUM AVG, ROTOR PRESS RATIOD = 1,735
HOMERTUM AVERAGF ROTOR EFFICIENCY = +0405 {ADTARATIC) MASS AVERAGE TEMPERATURE RISE = 1.2025



PERCENT SPAN

FROM TIP
(L. Eo)

0.00
10.93
29.60
4765
66,21
BT, 6L

100.80¢

PERCFNT SPAM

FROM TIP
(T, £3)

N.G0
11,31
30.17
4852
67.14%
88,23

100.00

PERCENT SPAMN FROM TIP
TRATLING

LEADING
EDGE

.00
10,93
29.660
47.65
66,21
BT «64

t00.00

HONFHTUM AVLRAGE STAGE
HOMENTUM AVERAGE STAGE

[
=
\D

EDGE

0.00
11.31
30.17
48,52
67,18
88,23

i04.00

BETA 3

(DEG}

37.91
39.16
3.4
36499
39.03
bi.61
43,13

BETA 4

{NEG}

‘3365
-8,60
w7425
-8, 7%
'7.7?
«5,60
_S.SH

MASS
FLOYW
{PCT)

0.00
12.35
32,648
51,76
70,31
A4G,.65

100.€18

EFFIGCIENCY
EFFICIFHCY

NASA SHALL AXTAL COJAPRISSOR TEST & OFCEHHER,

nou

STATOR PERFORIHANCE

v3
(FY/SEC}

817.78
B27.54
837.52
864,53
870,07
970.68
1019,73

Vi
tFT/SEG)

670,60
687.57
635, 99
714,68
707.50
72779
732,90

NELTA
BETA
(BEG)

h6.5h
47.76
45,69
43.75
46480
hTelil
48,64

+ 8106
« 7961

HASA SMALL AXIAL

COMPRESSOR

94 PERCENT BESIGH SPEED - SCAN NO

INLET VELOCITY DIAGRAM DATA
CALCULATED AERODYNAMIL BLOCKAGE =

vu3
(FT/SEC)

602441
522.548
520,71
ERd419
547485
647,09
690464

M3

+B94
o703
o717
o 78
755
+850
«8390

EXIT VELOCITY DIAGRAH DATA
CALCULATED AERODYMNAMIS BLOCKAGE =

YUy
(FT/SEC)

~160, 86
-j02.84
-87.82
“84a05
'95.57
~70.98
-70.,78

Mk

+ 560
575
«587
508
603
«618
«623

STATOR PERFOFHANGCE DATA

INGIDENGE ANGLE
ME AN SUGT SUR
hE6) (DEG)
1.587 -2.335
2+994 -+365
1,876 -1.449
“e682 ~3,685
-, 370 -3.262
- 432 “3.346
-1.538 ~4.971
{POLYTROPIG)
(ADIABATIC)

J
FACTOR

476
1316
061
+3845
3942
4382
4553

G

HEGA
BAR

«0964
s 8720
0666
0722
+06086
«1768
«1654

PARAMETER

1374 (COHBINED TEHMP.)

(ENGLISH UNITS}H

16

«9063

VH3
(FY/5EC)

645.24
641,66
v55,97
690,52
675.93
723.53
737.97

«9300

V4
(FT/SEC}

662.97
67%.84
709,72
7T01.04
724432
729,47

LOSS DEVIAYION
ANGLE

(DEG)

«0365
L0247
0217
0228
+0172
«0h6b
« G410

13.530
7,961
5.948
5.242
3,332
5.936
13,158

HOHENTUM AVG,
HASS AVERAGE T

VZ3
(FT/SEC)

638,16
64d.b0
655,95
690.01
673,46
713.81
717 .58

VZh
(FT/SEC)

662497
679.75
690,13
708,99
700461
721.67
729447

STAGL
PRESS
RATIO

STAGE
TEMP
RATID

1,650
1667
1.679
1.703
1.693
1.789
1.7089

1.,2234
1.2234%
1.2073
L.19206
1.1867
1.19487
1.1987

STAGE PRESS RATIO
EHPERATURE RISE

us
(FT/SEC)

1388.010
1334442
1242.91
1154, 42
1063.46
958446
897.86

Uy
{FT/SEC)

1377.,93
1330.31
1250.87
1173.56
1094,938
1006.31

956.75

STATOR
POLYTROPIC
EFF

«7515
18064
+8219
8140
«8550
« 6791
« 7284
1.6888
1.2025



02T

NASA SHALL AXIAL CGOMPRESSOR TESY 5 DECEMBER, 1974 (COMBINFD TEHPW)

STATOR PERFORMANCE NASA SHALL AXIAL COMPRESSOR (HETRIC UNITS)
94 PERGCENT DESIGN SPEED ~ SCAN NO 16

INLET VELOCITY DIAGRAH DATA
CALCULATED AERODYMAMIC BLOGKAGE = ,9083

PERCENT SPAN BETA 3 V3 Yu3 M3 VM3 VI3 u3
FROW TIP

(L. E.} (DEG) (H/SECH {H/SECY {M/5EC) M/SEC) (H/5EC]

0.00 37.94 249,26 153414 694 196.67 194 .51 423.086
10,93 39.16 252.23 159.28 «703 195.58 195.25 406.73
29.610 38 44 255,28 158.71 717 199.94 199.94 376.84
BT7.65 36,99 263,51 158.55 + 748 21047 210.32 351.87
66.21 39.03 265420 166.99 o755 z06.02 205.2¢ 32444
AT .6h 41.81 295.86 197.23 «850 220453 217.57 292,14
100.040 43,11 3N8.07 210.51 +690 224,93 21B8.72 273.67

EXIT VELOCITY DIAGRAMY DATA
CALCULATED AERODYNAHIC BLOCKAGE = L9300

PERCENT SPAN BETA & Vi VU4 ey VM4 Vi Ut
FROM TIP
(Te Fo) (DEG) (H/75ECH {M/7SEL) (H/SEC) (M7 SEC) (H/SEC)
g.00 =8.6% 204,40 ~30.74% + 560 202.07 202.07 419,99
11.31 =-8,.60 209.57 -31.34 575 2a7.21 207.19 k054548
IN.17 =7.25 212414 ~20.77 «587 210.44 210.35 381.26
bB.52 -6.75 217.83 -2%5.62 «608 216432 216410 357.70
67.18 =777 215464 ~29.16 +603 213.66 213.55 333.75
88.23 ~5.61 221.83 -21.64 « 618 220477 219.97 306.72
160.00 =5.50 223.39 =21.57 623 222434 22234 291,62

STATOR PERFOFMANGE DATA

PERCENT SPAN FROWM TIP MASS DELTA INCIDENCE ANGLE 2 OMEGA LOSS DEVIATION STAGE STAGE STATOR
LEADING TRATLING FLOW RETA MEAN SUCT SUR FAGTOR BAR PARANETER ANGLE PRESS TEHP POLYTROPIC
EDGE EDGE (PCTY (DEG) (DEG) (OEGY (DEG) RATIO RATID EFF

.60 .41 G.00 45.56 1.587 -2.335 «4&76 0968 «0305 13.530 1.650 1.2234 « 7515
10.93 11,31 12.35 U7.76 2.994 =+ 365 + 4316 «07208 « 207 7.961 1.667 1.2234 8064
29,60 In.47 32,60 45.69 1.876 e TELY) 4061 «0666 « 0217 5.949 1.6749 1.2673 +8219
47 .65 La.52 51.7¢8 k3,75 =052 =3.685 « 3845 0722 2220 5.242 1.703 1.1924 «8140
66,71 67.18 70.31 16,80 -.370 ~3.262 + 3942 «0606 0172 3,332 1.693 1,1867 «85510
87.64 88.23 B9.65 L7061 - 432 ~3.346 4382 +1768 +GUB6 5.936 1.709 1.1987 «6791
100,00 100.30 lag.a0 4GB -1.530 ~4e971 14553 + 1654 0416 13.158 1.709 1.1987 7284
HOMENTUH AYERAGE STAGE EFFICIENCY = «8106 (POLYTROPIC) MOHENTUM AVG, STAGE PRESS RATIO = 1.6888
MOMENTUM AVERAGE STAGE EFFICIENCY = « 7961 (ANIABATIC) MASS AVERAGE TEMPERATURE RISE = 1,2025%



EQUIVALFNT WEIGHT FLOW

PERCENT OESIGH FIUIVALENT FLOYW

PERCENT SPAN
FROK¥ TIP
(L. Eu}

G,.00
10,27
27.19
3,45
61.47
Bh 45

100,80

PERCENT SPAN
FROKH TIPR
{iT. £.1

D.Ge
11.26
30,67
48,80
66.+62
87.70

106.C0

PERCENT SPAN FROM TIP
TRATLING

LEADING
EOGE

.02
10.27
27.10
h3.45
6l.47
84445

100.00

HOMENTUN AVERAGF ROTOR EFFICIENCY
HOMENTUM AVFRAGE ROYOR EFFICIENCY

[
[ ]
'—I

NETA?L

(BEG)

72.72
Ti.42
hB.21
65,71
63.71
bi.neg
58.50

RETA*®?

(DC6G)Y

59,81
57.29
53,75
“6.97
41,08
2t 31
13.73

£0BE

(L]
i1.26
30,67
4B.80
66,62
a87.70

i18.00

vel
{F T/SEC)

1556447
1488.36
1386, 25
1280.55
1154.27
990,14
8381.96

ye2
[FT/SEC)

1)66.9h
993.%8
881,99
B8B4G, L7
7383.6°7
Blhde??
EdL. 02

MASS
FLouW
(£CT)

0.03
12,69
33.11
52.08
70.59
49.76

100.0¢

nn

NASA SHALL AXIAL COMPPESS0? TrST 6 DBCOEMHER, 1974 (COMBINED TeMP,)

fOYOR PERFORMAHNCE NASA SHALL AXTIA. COMPRESSOR (ENGLISH UNITS)

3.1109
14.9367

VU*L

IFT/SEC)

1686424
1410.81
1287.29
1167.19
1034,90

866418

751.99%

vie2
(FT/SECH

922.18
A36.04
711.26
618,07
484,93
265405
th3.47

DELTA
BETA*
{DEG)

i2.92
14413
14446
18.74
22464
36.70
bhoTT

it

LBH/SEC

+B403
8272

94 PEPCENT NESIGM SPEZL - SCAN NO 17

INLET VELOGITY DIAGRAM DATA

EQUIVALENT SPEED
EQUIVALENT FLOW / INLEY ANN AREA

CALCULATFD AERODYMAMIC SLOCKAGE = ,9893

M¥1 BETAL Vi vui
{DEG) (FTI/5EC) {FT/SEC)
1.419 0,00 462,20 .00
1.358 0.408 474415 0,00
1.269 oGO 514sb2 0.400
1,574 8.C0 526,76 0,060
1.057 0.00 511,20 0,30
»9 0% g.00 479.78 .00
« 504 f.00 460,82 0.00

EXIT VELOCITY DIAGRAM DATA

CALCULATED AEROODYNAMIC DLOCKAGE = ,90
M¥2 BETAZ2 Ve vuz
{DEG) (FT/5EL) {FT/SEC)
«893 43439 738439 50724
+ 833 4h .66 754+ 81 530,55
o This Lba37 755,84 54T.07
s 722 63,06 789.61 539.14
+ 633 4S5.84 798.54 572.45
« 556 49,01 894,37 675,11
+525 51.11 935. 46 728,08

ROTOR PERFORMANGE DATA

8z

LOSS

s 0412
0456
0407
0228
+ 0265
<0321
« 0382

H1

[ F4

«618
+633
«637
«675
+685
o773
+B813

noa

VML

(FT/SEC)

F

46226
474,15
514462
526470
5t1.20
479,78
460.82

vz
T/SEC)

536,060
536.88
521.54
576490
556434
586,62
587.35

DEVIATION ROTOP

ANGLE
{0EG)

2.815
2,281
v 64 3
4,796
9.816
164344
20.778

HOMENTUM AVG

IMCIDENCE ANGLE J OMEGAT
MEAN SUCT SUR FAGTOR BAR PARARMETER
{DZG) {DEG)

8.886 Belh1 24386 2152
9,651 8.305 +4619 2327
9.419 7.252 « 4352 2067
9,099 ba202 nh573 «1098
G373 5.526 + 4360 «1290
9,662 LebB43 « 5081 +1505
9,748 3.+67h 4BBY «1839
(POLYTROPIO)

(AQIABATIC)

PRESS ADIABATIE

RATID

1.747"
1.740
1.743
La774
1-7““
1.803
1.803

« ROTOR PRESS RATEID

721134458

1

RePaM,

34,3591 LBH/SEC-SQ FT

vZi

(FT/7SES)

LuTa.37
K58.63
505.17
525.06
511.02
473434
445,18

vzz
(FY/SES)

519.32
525.15
518,29
576,87
554.70
576.98
567.33

ROTOR
EFF

s 7425
« 7366
7788
«BEBS
8851
9007
+ 9002

MASS AVERAGE YEMPERATURE RISE

it

Ut

(FT/S2C)

1486424
ia10.81
1287.29
1167.19
1034,90

866.18

751.99

bz
(FT/SEC)

1429.42
1366459
1258.33
1157.21
1057.78

940.16

B71.56

ROTOR
POLYTROPIC
EFF

+ 7618
« 758682
« 7953
2+ 8971
« 8944
.9081
9081

1.7577
1.2110



T

EQUIVALFNT WFIGHT FLOW

PERCENT BFSIGN EQUIVALENT FLOW

PERCENT SPAN
FROH TIP
L, £)

t.00
10.27
27.10
43,45
6L.47
Bty b5

100.C0

PERGENT SPAN
FROM TIP
(T, E.)

0.69
11,26
30,67
48,80
66,67
87,70

100,00

PERCENT SPAH FROM TIP
TRATLING

LEADING
E£DGE

0.00
i¢.27
27.10
43465
61447
BhHak5

100,00

WOMENTUM AVERAGE ROTOR FFFICIENGY
MOMENTUN AVERAGF ROTOR EFFLCIENCY

NRTA*L

[DEG)

T2.72
Tieli2
68.21
65.71
63.71%
61.02
58.50

BETA*2

{DEG)

59.81
57.29
52.75
46.97
41,08
24.31
13.73

EOGE

n.go
11.26
30,67
48,080
66,62
87.71
100,00

Vi
(14/SCC)

47 e l]
453, 65
422456
390, 314
351.87
301,581
268.8°2

ve2
(M/320)

325,20
302484
268,83
257.7¢C
224,95
196.21
184,29

MASS
FLOW
(PCTY

.00
12.69
33.11
52.08
70.59
89,76

1ag.00

it

NASA SHALL AXIAL COMPPESSOR TLST & DECEMBER,y 1974 (COMBINED TEMP.}

ROTOR PERFOIMANCE

labtil

B4.,9367

vu*i

(H/SEC)

{

n

453,01
430,02
392.37
355,76
J15.44
2b4,01L
229,21

Vu*2
MZSEC)

251,08
254,82
216,79
188.39
157,81

B0.79

43,73

DELTA
BETA®
(DEG}

12.92
1,13
14.46
18.74
22.64
36470
hha 77

«B4G3
s8272

Gh PEFGENT DESIGN SPECD =~ SCAM NO

KG/SEC

NASA SHALL AXIAL COMPRESSOR

17

EQUIVALENT SPEED

EQUIVALENT FLOW 7/ INLET ANN AREA

IMLET VELOCITY DIAGRAM DATA
CALCULATED AERCDYNAMIC DLOCKAGE = ,9893

M¥1 BETAL
{DEG}

L.41% 0,00
1.358 0.00
1.269 0.60
1.174 0.00
1.057 0.00
« 904 .00
«804 D.08

Vi
{MF5EC)

140,90
it4.52
156486
160.56
155,81
146.24
140, 486

YUl
(MsSEED

G.00
0.0C
0.80
g.00
0.00
6.60
8.0G0

EXET VELOCITY DIAGRAM DATA
CALCULATED AERODYMAMIC BLOCGKAGE = ,9082

H*2 BETAZ

(0EG)
«893 43,39
« 833 Ll 466
«Tht 46.37
o722 L3.06
+ 633 45,84
«556 49,01
«525 51.11

ROTOR PERFORIANGE DATA

INGIDENGCE ANGLE
MEAN SUCT SUR

NeGH lDE?}
§.886 Ba418
9,651 8,305
9.419 7.252
9,099 6,202
9,373 5.526
9,b62 4,643
9,748 34678
{POLYTROPIC)
(ADIABATIC)

ve
{U/735EC)

225.06
230.07
230.38
240.67
243.39
272.60
285413

n
FACTOR

386
L4619
h952
LT
«H960
« 5081
4BB7

vuz2
(H/SEC)

154.61
161,71
166.75
164.33
174.00
205,77
221.92

OMEGA¥

LOSS

H1

«h21
33
+471
+ 483
« B8
+438
« 420

M2

+618
+633
o037
+675
+685
773
«613

(METRIC UNLIT3)

|

¢

re

It n

VM1
H/SEC)

Lu.30
144,52
156486
160.56
155,84
146.24
140446

yH2
M/SEG)

163.55
163464
158.97
175. 84
169,57
i76.80
173.02

DEVIATION ROTOR

BAR PARAMETER

22152
2327
s2067
+ 1098
«1298
«150%
+1839

+0R12
«8456
«Jua?
0228
+«0266
0321
«0380

MOMENTUM AVG,

ANGLE
{DEG)

2,315
2.284
32643
4,796
9,816
16,304
204778

PRESS
RATIO

1.747
1.740D
1.743
L7701
1.74¢4
1.5803
1.803

113,458 RePolle
167.755¢ KG/SEC-5Q M

Vit
(H/SEC)

1364356
139.73
153,97
160404
155.76
154,27
135.568

viz
{M/3EC)

158,29
160,07
157.98
175.83
169467
175.85
172.9%

ROTOR
ADEABAFIC
EFF

YLT4]
+ 7366
« 7788
«B8883
«8854%
9002
9002

ROTOR PRESS RATIO

MASS AVERAGE TEMPERATURE RISE

b1

u1
(H/SED)

4534061
438.02
392437
355.76
315.04
264401
229.21

ua
{M/SEC)

435,69
416454
383.54
352.72
322.41
286,56
265465

ROTOR
PCLYTROPIC
EFF

+ 7618
« 7562
#7953
« 8971
2 8950
+ 9081
« 3061

L.7577
1.2110



&R
EEEIGHR&{L Iule}

OGR o

PERCENT SPAN
FROM TIP
(Lo €4

0,88
10,94
29,76
47.62
65,75
87,34

163,20

PERGENT SPAN
FROH YIP
Y. £3)

0,00
11,39
30.37
LB ThH
67 .35
B8,31

100,400

PERCCNT SPAM FROM TIP
TRAILTHG

LEADT NG
E0GE

0.00
13494
29.76
47.62
65.,7%
87,34

100.0u

HOHENTUN AVFRAGE STAGE TFFICIENCY
HOMENTUM AVERAGF STAGE FFFTCIENCY

€21

LY

EQGE

.00
11,39
3637
L. Tk
67.35
68, 31

100.00

BCYA 3
{OEG)

INTS
Li.62
bi.94%
39.01
41,51
44,38
ol

BETA &4
{DEG)

~f8s13
-B.lﬂ
=7l
~7.02
~8413
-5.93
~5,38

MASS
FLOW
(FCT)

0409
12.69
33,11
52,00
78,59
89,76

140,040

NASA SMALL AXTIAL COMPHRESSOR TIST B DECEMDER,

STAYOR PEPFIPHMANCE

V3
{FT/SEC)

BlB.75
B17.96
829,17
868,42
857.42
936,488
980,15

Vi
(FT/SER)

BLT 75
b5 6. 54
656450
675,03
667425
68264
68602

DELTA
AETA
{BEG}

47.89
49.72
49,38
Lb, 62
h9.64
50.81
52.03

3098
« 75548

NASA SMALL AXIAL GCOMPRESSOR

a4 PEFGEMT DESIGH SPESD - SCAN NO

INLET VELOCITY OIAGRAM DATA
CALCULATED AERODYHAKIC BLOCKAGE =

vu3
(FT/SEC)

b22.30
643,23
554413
540.29
568450
BH1l.13
706.74

K

« 690
«b01
705
o740
LS
« 814
2 857

EXIT VELOGITY DIAGRAM BATA
CALCULATED AERCDYHAMIC BLOCKAGE =

vy
(FT/SEC)

-31.61
-02.47
'35.01
~B89.50
=94, 35
"?ﬂ.h&
-TU.SB

INGIEDENGE ANGLE

ME AN SUCT SUR
(DEG) (BEG)
3,435 =4 87
5.5 2.096
5,361 2.061
1.335 ~1+669
24171 =733
2,706 ~e219
1,512 -1.929
{POLYTROPIE)

{ADIADATIC)

0
FACTOR

4796
b2
<4596
«4353
4391
700
4893

W

«538
545
« 548
« 570
-1
576
579

STATOR PERFORHMANCE DATA

DMEGA

HBAR

+0950
«0623
+ 0669
«0726
+0377
+1063
+09u7

1974 (COMOIMED TEMP.)

{ENGLISH URITS)

17

.9230
YH3
(FT/SECH

627,92
Bll.47
616.82
667,06
642.39
663.83
67%.09

+9300
MYy
{FT/SEC)

6Lie24
650,09
650.97
669,07
680.54
674,99
683.60

LOSS DEVIATION
PARAMETER ANGLE

(DEG}
L339 14,058
s 0214 B.443
U218 5.735
0221 ha362
0107 2.970
+ 0280 b.ed8
0248 12.817

HOMENTUH AVG.
HASS AVERAGE T

VI3
(FT/3EC)

621.62
610,46
616,81
666,57
6L L4
654491
660,33

Viy
[FT/SEC)

Bhl«2Y
649,92
650,69
668.38
660,18
b76.51
683400

STAGE STAGE
PRESS TERP
RATIO RATIO

1.702 1.2323
1.740 1.2323
1.710 1.2205
1,735 1.19589
1./24 1.1941
1.735 1.2033
1.73% l.2033

STAGE PRESS RATIO
EMPERATURE RISE

U3
(FT/SEG}

i388.248
1334.56
1242.38
1154.74%
1065,88

960.04

897,99

Uy
{FT/SEC)

1375.13
1330.14
i250.186
1172.81
1094.41
10086415

956.89

STATOR
POLYTROPIC
EFF

« 7041
«8531
« 8504
«OL 37
9222
+8188
8402

1.7220
1.21110



eI

NASA SAALL AXTIAL COMPRESSOR TEST 5 DECZMBER, 31974 (COMBINED TEHP.)

STATOR PERFQRMANCE NASA SHALL AXIAL COMPRESSOR {METRIC UNITS)
34 PEPCENT DESIGN SPEZD ~ SCAN NO 17

INLET VELOCITY OTAGRAM DATA
CALCULATED AERODYNAMIC OLOCKAGE = 49230

PERCENT SPAN BETA 3 V3 vu3 N3 VH3 vZ3 U3
FROH TIP

L. E.) (DEG} {M/3EC) (M/SEC) (M/SEC) {H/SED) {H/SEC)

0,00 319,75 248495 15%.20 +690 191.39 169,29 423.12
10.94 41.62 249,31 165.59 591 186,38 186.07 406,77
29,76 hle 3 252.73 169.90 + 705 188,01 138.00 370465
L7.62 39.31 261.65 164468 « 740 203.32 203,17 351,96
65,75 41454 261446 173.29 W TH1 195.80 195.08 324,88
B7.34L W4, 88 285,56 201.51 8110 202.33 199,62 292,62
190,00 Lbalh 298,75 215,43 « 857 206,99 201.27 273.71

. EXIT VELOGITY DIAGRAM DATA
CALCULATED ACROOYNAMIC BLOCKAGE = .,93040

PERCENT SPAN BETA b v VU H VMG VZa U4
FROM TIP

(Ts Fo) {DEG) (N/SEC) (H/SEC} {n/SECH {H/SEC) {M/SEC)

0,00 “B.13 197,44 ~27.92 .538 195.45 195,45 420,05
11.39 -8.13 . 200.11 ~28418 545 198.42 198,10 v D543
390437 - -7t 200410 -25.94 548 198,42 198,33 381406
48, 7h ~7.62 205,75 -27,28 570 203,93 203,72 35747
67435 -B.13 203,38 -28,76 56k 201433 264,22 333,58
88,31 -5,73 208,07 -21,48 576 206496 206,20 ' 306467
100,60 =5, 58 209,28 ~21445 579 208418 208,18 291.66

STATOR PERFORMANCE DATA

v

PERCENT SPAN FROM TIP MASS DELTA INGIDENCE ANGLE 1 OMEGA LOS5S DEVIATION SVYAGE STAGE STATOR
LEADING TRAILING FLOW BETA HEAN SUCT sUR FACTOR BAR PARANFTER ANGLE PRESS TEMP POLYTROPIC
EDGE EDGE ety {BEG) {DEG) (DEG) {DEG) | RATIO RATID EFF
¢.00 0,90 G.07 h7.88 3.435 =.h87 +4796 «03950 «0339 14,050 1.702 1.2323 « 7841
10.94 11.39 12.63 49,72 Dol 2.096 WHBT72 «0623 0214 8443 1.7190 1.2323 8531
2%3.76 30.37 13.11 49,38 5s361 22041 +429b + 0669 +0218 5.735 1.718 1.2205 « 8504
L7.62 ha.74 52.0R 46,62 1,335 ~1+669 «4353 «B726 0221 h.362 1.735 1.1993 #8437
65.7% 67435 70.59 49,64 2,171 ~e733 4391 0377 «0107 2.910 1.724 1.194% «9222
8734 38,31 19.76 50.81 2.706 =-+219 4700 +1063 5280 5,608 1.735 1.2033 «0188
100.00 1gG.J0 199,18 52.03 1.512 =-1.,929 + 4893 0987 «0248 12,817 1.735 1.2033 « 8482
HOMENTUM AVERAGE STAGE EFFICIENCY = + 8098 (POLYTROPIC) HOMENTUM AVG. STAGE PRESS RATIO = 1.7220
MOMENTUM AVEPAGF STAGE EFFICIFHNCY = « 7948  (ADIABATIC) MASS AVERAGE TEMPERATURE RISE * 1.2118



EQUIVALENT HE IGHT FLOW

PERCENT DESIGN EQUIVALENT FLOH

PERCENT SPAN
FROM TIP
Le Eo)

8.00
13,51
274k
43.49
61.28
B4, 32

102.00

PERCENT SPAN
FROM TIP
(Y. E.}

D. 00
11.29
30.70
50,02
68,05
88,45

106,66

PERCENY SPAN FROCHM YIP
TRAILING

LEADING
E0GE

0.00
10.51
a7l
43,49
61,28
84,32

10d.04

MOMENTUM AVERAGE ROTOR EFFICIEHCY
MOMEHTUN AVERAGE ROYOR EFFICIENCY

[
o
tn

BCTA*1

(DFGY

Ti.01
72.66
63,61
67.28
65.39
B2.78
60430

BETA®2

[JEG)

6l.13
E7.48
55,50
L7.17
39,65
21.67
11.12

ENGE

8.00
11.29
30,70
54,02
60,05
68,45

100,99

vEl
{FT/3SEC)

1649,32
1478,52
1372.83
1267.10
1itl,. 01
976,66
BoT741%

vz
(F7/8EC)

191 9. B4
354,917
796.77
7o3.48
688,91
626,50
593.85

HASS
FLOW
{PCT}

.00
12,95
33.49
52.12
70.’!{.‘
89,73

1006461

it "

NASA SHALL AXTAL COMPRESSOR TLST 6 DFGLMBER.

1974 (COMDINED

ROTOR PERFORMANCE NASA SHALL AXIAL COMPRESSOR (ENGLTISH UNITS)

2.92948
73,9932

VgL
{FT/SEC}

1483,581
14581,32
1206,83
1168,77
1637.92

865,49

753.19

vur2
(FY/SEC)

893,14
805417
656,67
559,96
439,60
231,37
114.51

DELTA
BETA®
(DEG)

12,78
15,18
16,11
20,419
25,74
1411,
49,18

8220
8067

1

LAM/SEC

9  PERCENT DESIGN SPCID ~ SCAN MO 18

INLET VELOGIYY DIAGRAM DATA

EQUIVALENT SPLED
EQUIVALENT FLOW / INLET ANN AREA

CALCULAT:( AERODYNAMIZ BLOCKAGE = .9830

H*1 BETAL Vi vul
(DEG) IFT/SEC) {FT/SEC)
1,409 o.00 4294 46 0,08
1,340 0.00 Wal.67 g.080
1,253 6,00 47%.28 S.ul
1.158 0,00 48394, 40 8.40
1.042 0.00 475441 G.00
889 0.00 Liyh, 75 0,00
«789 .00 423, 61 3. 080

EXIT VELOCITY DIAGRAH OATA

CALGCULATED AERODYNAMIC BLOCKAGE = ,9091

M¥2 DETAZ vz vuz2
(NEG) IFT/SEC) {FT/SEC)
Y 47457 729.7h 538459
797 b7.66 762,23 563.43
665 h3.21 75354 603.49
Oh7 L8, 77 787445 592,22
.588 43.08 809.786 611.85
541 S2.49 915,19 706,12
+515 52,47 9564 4G 7o8.4¢4

ROTOR PERFOPHANCE DATA

L0SS

<0430
» 3469
0508
+0366
+ 0333
«0323
0385

HOHENTUH AVG,.

Ml

381
401
«437
1Y
L3k
Ho7
391

M2

«507
1636
+029
667
+b91L
780
«830

TEHP.)

VM1

(FT/SEC)

(F

429,46
440,67
478,28
4834450
47 5. 41
hitbeT5

429.61

VM2
T/7SEGH

492,38
513,36
451,25
518.99
530,43
582,22
582,70

DEVIATION ROTOR

INCIDENCE ANGLE ] OMEGA*
HEAN SUCT SUR FACTOR BAR PARAMETER
(DEG) (DEG)

13.071 3.603 bl 2339
16,936 9.57¢ 5925 2406
10.877 5.6848 + 5654 +2698
10.673 T.774 «5382 1775
11.031 74190 +Gh15 1582
11.409 64392 5254 +1486
11.548 5.473 377 « 1845
{POLYTROPIC)

(ADIABATIC)

ANGLE
(DEG}

bo.s41
2475
5,410
5.576
9.505
12.751
iB.169

HASS AVERAGE

PRESS
RATIO

1.794%
1.806
1.780
1.786
1,779
1.853
1,853

7222B,370

RaPate

32.3593 LBM/SEC-SQ FT

ROTOR PRESS RATIO

VZi (V31
(FT/SEZ) {(FT/SEC)
415,63 1488.61
426,25 1611,32
459.43 1286.83
487483 1168.77
475,25 1037,.,92
4h0.76 B68.4L9
415.01 T53.19
vzz Ja
(F¥/SET) {FT/SEC)
476453 1431.70
502,15 1368.59
hBelth 1260.16
518,96 1152.18
528,86 1651.,45
572.65 93749
562.90 872.95
1
ROTOR ROTOR
ADIABATIC POLYTROPIC
EFF EFF
7339 « 7547
W 7L31 « 7634
» 7339 « 7545
28316 «BL4A
» 8667 «BTTL
» 90656 » 91403
» 9065 » 9143
= 1.8009
= 1,2265

TEHPERATURE RISE



9ZT

EQUIVALENT MEIGHT FLOM

’

PERGENT DESIGN FOUIVALENT FLOW

PERCFNT SPAN
FROM TIP
(Le EW)

0,00
10.51
27,44
h3.49
61.208
Bu.32

110,06

PERCENT SPAN
FROM TIP
(Te £

9,00
11,29
30.70
50.02
68,05
08.45

100,00

PERGENT SPAN FROM TIP
TRATLING

LEADING
EDGE

.00
18.51
27 ity
b3 03
61,28
84,32

100.900

HOMENTUM AVFRPAGE ROTOR EFFICIENCY
HOHMENTUM AVERAGE ROTOR EFFICIENMCY

BETA®L

(DEG)

73,91
T2.66
69.61
67.28
65,39
R2.76
66,30

BETA*2

INEGY

61.13
57448
55450
L7.17
39.65
21,67
11.12

EDGE

0,00
11.29
30.70
50.02
68,35
88.45

100,00

V¥l
(4/SEC)

472,23
450,65
418.4%
iB6.21
34790
297.69
264,49

vez
(M/SEC)

31 0.85
291.05
242,486
232.71
208.98
190.96
18i,0r

HASS
v FLOW
rcT

0.00
12,95
33.49
52.12
TO.46
89.73

130.30

LI 1

NASA SHMALL AXIAL COMPRESSOR TLST 6 DECEHBERs 1974

ROTOR PERFORMANGE

1.3289

79,9932

vu*i

(H/7SEC)

{

453.73
430417
392,22
356.24
316436
264472
229,57

vu*2
M/SEC}

272,22
265, 41
200,15
170.68
133,99
70452
34,90

DELTA
JETAY
{DEG}

12.78
15.18
1h.11
20.10
25,74
41.11
49,48

+ 8220
+ 8067

(COMIINED TEMPW}

NASA SHALL AXIA. COMPRESSOR {METRIC UNITS)

44 PERCENT DESIGN SPEZD - SCAN NO 18

EQUIVALENT FLOW / INLET ANN ARZA

80

91

LOSS

M1

+ 391
w403
=437
Y4
331
407
«391

He

«+607
+636
+629
«667
»691
« 790
+830

t

{

1

Vil
H/SEC)

130.90
134,32
145,78
149,47
144,491
136.17
139.95

iz
H/SEC)

150.08
156.47
i37.54
158.49
161.67
177.46
177.61

DEVIATION ROTGR

8AR PARANETER

« 0430
0469
«0508
«0366
«0333
0323
«0395

HOMENTUN AVG,

KG/SEC EQUIVALENT SPEED
INLET VELOCIYY DIAGRAM DATA
CALCULATED AEROOYHAMIG BLOCKAGE = .98
M¥1 BETAL Vi vui
{DE) (M/SEC) (M/SEC)
1,409 0.00 130. 90 0,00
1.346 g.08 134,32 0.00
1.253 G.00 145,78 G.0Q0
1.158 0.00 143,17 0.00
1.042 k.00 1h4,91 0.00
« 839 0.00 135,17 D.G0
789 0.00 130.95 0.60
EXIT VELOCITY DIAGRAM DATA
CALCULATED AERODYMAMIC BLOCKAGE = .93
M*2 BETAZ vz vuz
(DEG} IM73EC) {M/SEC)
+848 47,57 222443 164.16
797 47 .66 232,33 171.73
+665 53.21 223.68 183.94
647 48,77 2h0.01 1a0.51
+583 4%.08 2hb. 81 leb6.49
W5kl 50,49 278.95 21%.22
+515 B2.47 291.52 231.17
ROTOR PERFORMANCE DATA
INGIDENGE AMGLE D OMEGA*
HEAN SUCT SUR FACTOR
(DEG) (DEG}
16,071 G603 4741 «2339
10.936 I.576 « 4925 2406
10,877 B.68% «5659 +2698
10.673 T«T7h «5382 «1775
11,032 7ol 5415 «1582
11.409 6.3932 + 5254 « 1486
11.548 G473 «4977 «1045
{POLYTROPIC)
(ADIABATIC)

ANGLE
(DEG)

Gelld
2olt75
Sut10
5.576
9,585
12.751
18,169

PRESS
RATIO

1.794
1.80%
1.780
1.796
1.779
1.853
1.4853

72228.37E

RePaHe

157.9920 XG/SEG-5Q H

VZ1i
{H/7SED)

126458
129.92
143410
143469
144,86
134,34
126,50

vz
(H/SEC)

145.25
153.05
136.568
158,18
161.20
i76.54%
17L.57

ROTOR
ADIABATIC
EFF

«7339
oTH3L
+7339
<8316
8667
«9UBB
+ 9065

ROTOR PRESS RATIOD

HASS AVERAGE TEMPERATURE RISE

wn

U1
{H/SEC}

bS53 73
430447
392.22
356.20
316.36
2bh 72
229.57

uz
{M/SEC)

436438
H17.45
384410
351.19
320.48
285.75
266.07

ROTOR
POLYTROPIC
EFF

« 7547
« 763N
« 7545
«BlUb8
«B774
« 9143
« 9143

1.8009
1.2268



GIN AT
O .POQ;%L Plgpsy,
QUALITY
PERCENY SPAH BETA 3
FROH TIP
(L. £, {0Z6)
0.00 Gk 69
it.07 45,69
Iin.oe2 49,23
LB, 75 45,08
66,97 45,50
87.98 47438
in0.00 L 8.54
PERCEMT SPAN BETA 4
FROM TIP
(T, EMN {NER)
0.60 «9,00
11,45 -8.948
30. 53 “8.45
48.83 -7.95
67.0L9 “Te 77
88,28 =5.,24
100,69 ~5,19
PERGEHT SPAN FROM TIP HASS
LEADING TRALLING FLOY
EOGE EDGE (PCT)
0.90 .00 0,08
11.07 11.45 12.9%
30,02 31,53 33049
LB, 75 45,83 52412
66.97 67 .49 T0.46
87.94 88,218 99,73
100.00 106,00 120,045

MOMENTUM AVERAGE STAGE EFFICIFHCY
HOHENTUN AVERAGE STAGE EFFICICHOY

LTT

HASA SHALL AXTAL COMPROISSOR VEST o DuCEHULR, 1974 [COMIINED TEHP.)

)

STATOP PERFORMAMGE NASA SMALL AXIAL COHPRESSOR (ENGLISH UNITSI

nn

V3
{FT/5EC)

788,56
606450
8a7.84
837.16
849,58
939.60
982.58

Vi
(FY/SECY

619,77
620465
61i6.24
621.87
628425
639,81
643,61

DELTA
BETA
{0EG)

53,69
54,68
57,69
53,04
53, 28
52,55
53.73

« 7820
+ 7651

94 PEPCEZMT DESIGH SPEZD - SCAN NO

INLET VELOECITY DIAGRAM DATA
CALCULATED AERODYMNAMIC BLOCKAGE =

vuas
(FT/SEC)

554,58
577414
611,82
592.81
606,01
690.567
736433

M3

+660
1676
+b78
'?13
+729
814
+ 856

EXIT YZLOGITY DIAGRAM DATA
CALCULATED AERODYNAMIC BLOGKAGE =

YU
{FT/SEQ)

=96495
'96.89
-33.60
“Hﬁlﬂs
~B4.98
“584 44
58,24

INGIDENCE ANGLE

HMEAN SUCT SUR
{DEGY (DEG)
8,373 LR -3
9,524 6.171
12,644 9,332
T.313 4e326
6,013 Fal42
b ,992 2.0968
3,905 By
(POLYTPOFICH
(ADTABATIO)

1]
FACTOR

«5138
3205
5204
5011
JuB77
5211
5382

Mt

518
511
+508
1518
1527
+ 535
+539

STATOR PERFORMANCE DATA

0

HEGA
BAR

J1837
«12468
+ 0064
0910
0434
1354
.1255

18

+9357
Vi3
(FT/SEC)

560.549
£63.33
£27.51
591.12
585,43
a37.04
650.60

9127
VHu
(FT/SEC)

612414
b13.G4%
509.54
b15.688
622,48
637.13
Bhlei7

LOSS DEVIATION
PARAMETER ANGLE
{DEG)

«0369 13.180

L0420 Te5h4
0281 Lae TG
+0276 ha026
06123 3.326
+ 0357 64293

« 0316 13.510

HOMENTUH AVG,
MASS AVERAGE T

V23
(FT/SEC)

554444
562.40
527.51
590.68
593.25
628,49
632.62

Viy
{FT/5EC)

612+14
612,496
609.28
615.25
622,13
634.80
Oh1 .17

STAGE STAGE
PRESS TEMP
RATIO RATID

1746 1.2470
14740 1.2470
1.740 1,2436
1.749 1.2188
1.756 1.,2061
L.764 1.,2121
1.764 1.2121

STAGE PRESS RATIO
EMPERATURE RISE

us
{FT/SECY

1390.41
1336406
1243,01
1151.04
1061,58
358 .46
899,42

i
(FT/SEC)

1380.33
1332.01
1251.59
1174.30
109%.56
1007.85

958.41

STATOR
POLYTROPIC
EFF

«TB77
«7368
8248
8299
«9208
27962
28260

1.7511
1.2265



82T

NASA SMALL AXTIAL GOMPRZSSOR TEST & DECEMBER, 1974 (COMOINED TEMP.}

STATOR PERFOPHANCF NASA SMALL AXIAL COMPRESSOR {METRIC UNITS)
94 PEFGENT DESIGN SPEED - SCAN NO ia

INLET VCLOGITY DIAGRAM DATA
CALGULATED AERODYMAMIC BLOCKAGE = .9357

PERGCENT SPAM BETA 3 v3 vu3 M3 VM3 VZ3 U3
FRAK TIP -

(L. E.) (DEG) * (H/SEC) (M/5EC) (M/SEG} (M/SEL) {M/SEG)

0.00 b, Hg . 240,35 169.0% « b610 170,87 166.99 4Z23.80
11.07 45.69 245,82 175,91 «5676 171.70 171.42 Bo7.23
30.02 49,23 246423 146.48 +678 160,79 160.78 376.87
48.75 45.08 25%.17 180.69 «713 130.47 180.C4 350.8%
66.97 45,50 258.95 184471 729 181.49 180.82 323.57
87,98 47.71 286439 218.52 « 814 194417 191.586 292.14
108,00 43,54 299,49 224443 « 856 198,30 192,82 27441t

EXIT VELOCITY DIAGRAM DATA
CALCULATED AERODYNAMIC BLOCKAGE = ,9127

PERCENT SPAN BETA & LA Vug M VML Vi U4
FROW TIP '
(T. Eu) - {DCGY (H/SEC) {M/SEC) {M/SEC) H/5€C0) {H/SEC)
YT ~9,00 188.91 «29,55 «510 186.58 186.58 L20.72
11.45 =890 189.47 -29.53 +511 186.85 186,63 406,00
30.53 =845 187,83 -27+61 508 185.79 185.7¢ 3B81.46
48,83 «7.95 189,55 -26+23 «518 187.72 187.53 357.93
67449 =777 134,49 =25.90 527 189.73 189,63 333.93
B8.28 =5, 2h 195.01 -17.81 «535 194420 133.49 307.19
166,.0¢ -5.19 196.23 ~17. 7% +539 195,43 195443 292.12

-

STATOR PERFORMANGE DATA

PERCENT SPAN FROM TIP HMASS DELTA INCIDENGCE ANGLE 0 OMEGA LOSS DEVIATION STAGE STAGE STATOR
LEADING TRATLING FLOW BETA HMEAN SUCT SuUR FACTOR 8AR PARAMETER ANGLE PRESS TEHP POLYTROPIC
EDGE EDGE (PFCT) (DEG) (DEG) (DEG} (BEG) RATIO RATID EFF
0.00 0.00 0.00 53.69 B.373 44451 +5138 «1037 +0369 13,180 1.746 1.2470 «TH77
11.07 i1.45 12.95 54,68 9.524 6,171 «5205 1248 « 06286 T.5414 La746 1.2473 «7388
30.02 3N.53 33.49 57.69 12,644 9,332 520k 0864 +0281 Lo706 1e740 1.2436 «B245
hB8.75 hB.83 52.12 53.004 Te313 44326 +5011 «2910 «0276 he020 1a749 1.2186 «8299
66.97 67.49 Tha46 53.28 6.013 3142 4877 « 0434 $0123 3.326 1,756 1.2061 «3208
87.98 an.28 39,73 52.55 44992 2,098 «3211 «1354 » 0357 6.293 1.764 1.2121 « 7962
10o0.00 igo0.00 100.0% 53.73 3.905 464 +5382 +1255 « 0316 13.510 1.764 1.2121 » 8260
MOMENTUM AVEFRAGF STAGE EFFICIEHCY = «7828 (POLYTROPICY | MOHENTUM AVG. STAGE PRESS RATIO = 1.7514
HOHENTUM AVERAGE STAGE EFFICITNCY = «7651 (ADIABATIC) HASS AVERAGE TEMPERATURE RISE = 1.2265



URIGINAL Pty

@& PooR g

CAQUIVALENY WEIGHT FLNM

UALITY

PERCENYT DESIGHN EQUIVALFNT FLOW

PERGFNT SPAN
FROM TIP
L., E

0,00
10. 47
271443
h3.R2
61,45
Bhe3l

106400

PERCFNT SPAM
FROM TIP
{T. L.

f.010
11,210
30433
49.18
67.27
88.02

100,00

PERCENT SPAN FROM TIP
TRATLING

LEANING
EOGF

0,00
10.47
27 413
43.62
61.45
84 .31

100.00

HOMEHTUM AVERAGE ROTOR LFFIGIENCY
MOMEHNTUM AVERAGE ROYOR EFFICIENCY

=
[
o

DETA¥L

(0FGY

73.20
Ti.90
6P, 7k
€6, 30
64435
61.69
£9.14

BETA*2

(NEG)

59,79
56,24
5417
W7.02
40,40
22.67
12.42

ENGE

N.00
11.20
3,33
49,18
67.27
88.02

100.00

ey
{F T/SEC)

1554,75
1484,82
1380.70
1275.,12
1149.8¢
AB6. B2
B77.46

y¥2
{FT/SEC}

1046.93
384,03
84y, 10
408,08
719.85
640.72
605,31

HASS
FLOM
{(PGT)

.00
12,93
33,51
52.30
70 .65
34,738

100.00

NASA SMALL AXTAL COMPRES3IOR TFST & DECEMBER, 1974 (COMBINFD TEHMP.)

ROTOR PERFORMANGE

3.0391
82,9734

Yur*i
IFT/SEC)Y

1488.78
tu11,38
1286.71
1167.62
i036.52

868443

753.07

Vigez
{FT/SEC)

904,77
318,12
6&4. 48
589,00
466451
26492
127,08

DELTA
BETA X
(DEGY

13.41
15.66
L4k.56
i9.28
23.96
39,02
47.01

«8380
« 8242

u

94 PERCENT DESIGH SPEZD - SCAN NO 19

NASA SMALL AXIAL COMPRESSOR (ENGLISH UNITS)

« ROTOR PRESS RATIO

LB M/ SEC EQUIVALENT SPEED =
EQUIVALENT FLOW / INLLET ANN ARZA =
INLET VELOCITY DIAGRAM DATA
CALCULATED AERQDYHAMIZ BLOCKAGE = .9908
M¥1 BETAL Vi vul Hi VHL
(DEG) {FY/SEC) {FT/SECY {FY/SECY
1.416 G.00 b3, 43 000 409 Lh9.43
1.354 8.00 Lbl.18 .00 «h20 461.18
1.263 0.00 508.70 g.00 +458 500470
1.167 .00 512443 g.00 + 469 512.43
1,051 D.00 497.67 6.00 +455 L97.67
330 G.00 467,82 g.00 427 4beT,.82
«799 ] W50,24h a.e0 10 450,24
EXIT VELOCITY DIAGRAM JATA
CALCULATED AERODYMAWIC BLQCKAGE = ,8959
M¥2 BETAZ va vuz Hz vH2
(DEG} (FT/SEC} (FT/SEC) {FT/5EC)
874 L5, 00 Thia91 526,70 « 622 526475
« 824 45,21 776411 550.78 « 650 546,01
«748 49,46 769.12 577.65 « 638 494,07
+685 45,87 783.64 567.72 671 548,84
«616 L7.06 804,76 5869.14 +689 348,23
550 49,52 910.7% 692,61 «787 591,23
+526 £1.56 952.03 745.73 827 591.82
ROTOR PERFORMANCE ODATA
INCIDENGE ANGLE D OHEGA® LOSS DEVIATION ROTOR
MEAN SUCT SUR FACTOR DAR PARAHETER ANGLE PRESS
(DEGY (DEGH (DEG) RATIO
9,361 8,893 w4557 + 2193 + 0420 2.802 1.787
10.173 8.815 4720 2256 -1 1.218 1,799
10,001 7,813 «5281 12384 #0460 3.963 1.773
9.716 6.810 «5033 oLkl »0299 5.022 1.791
10,011 64165 5131 «1324 0276 9,635 1.767
10,317 5,301 «5131 .13651 .0292 13.148 1.842
10,374 4,300 + 875 1660 « 8345 19.170 t.842
(POLYTROPID) HOMENTUH AVG
{ADIABATIC)

72217 .074

Vi

RePsHe
33,5651 LBM/SEC-S5Q FT

[(FT/SEZ)

H34.906
446,09
431 .58
510,78
497.50
L4e1.54
434,94

vz

(FT/SET)

509.79
534486
4$90.33
548,681
S546.562
581,52
571.71

ROTOR

ADIABAYIC

EFF

«7Th59
« 75Uk
» 7594
«8592
«8051
9128
«9127

HASS AVERAGE TEHPERATURE RISE

i u

U1
{FY/SEC)

1488,38
1411.38
1286471
1167.62
1036452

BoB.43

753.07

uz
{(FT/5EC)

1431.47
1368.90
1262.05
11656,72
1855,65

939,73

8r2.81

ROTOR
POLYTROPIC
EFF

+« 7656
« 7737
« 7779
8702
+« 8940
« 9199
»9199

1.7925
1.2197



0ET

HASA SHALL AXTIAL GOMPRESSOR TEST 6 DECEMBER, 1974 {COMBINED TENP.)

ROTOR PERFOIMANCE NASA SHMALL AXIAL COMPRESSOR (METRIC UHITS)

9% PFRGENT DESIGN SPEED ~ SGAN HO 19
1,3785 KG/SEC EQUIVALENT SPEED
B2.9738 EQUIVALENT FLOW / INLET ANN AREA

EQUIVALENT WEEGHY FLOW
PERCENT DESIGHM FOUIVALENT FLOM

72217.074% RePasMe
163.8790 KG/SEC-3Q M

H B
I

INLET VELOCITY DIAGRAM DATA
CALGCULATED AERODYNAMIC BLOCKAGE = ,9908

PERCENT SPAN CETA¥1 y*l VU¥1 M¥L BETAL V1 vul M1 VML VZi 131
FROM TTP

(L. E4) (DEGY IM/SEG) {M/7SEC) {DEG) {H/SEL) {1/ SEG} (H/SEC) {M7SEG) (M7 SEC)

g.cn 7320 473 .89 453 .66 1.416 o0.00 1356.99 0.00 409 136.99 132.58 453466
10.47 71,96 452,57 430.19 1.354 0,008 140,57 0.00 «h 20 140457 135,97 430,19
27.43 68,74 420486 392.19 1.263 0.00 152.61 0,00 458 152.61 149,081 392.19
43,62 65430 33B.66 355.84 1.167 0.08 156419 G.80 469 156419 155.69 355.89
61445 £L,35 350446 315.93 1.051 2.00 151.69 .00 455 151.6% 151,64 315,93
84,31 61.69 300,686 264,70 «900 6.00 142.59 ¢.00 w27 142.59 140.68 26h.710
ind.o00 59,13 267.143 229,54 «799 000 13ar.23 0.40 <411 137.23 132457 22%.54

EXIT VELOCITY DIAGRAH DATA
CALCULATED AERODYMAMIC BLOCKAGE = ,8959

PERCENT SPANM BETA®E ye2 vi*2 Hx2 RETAZ vz vuz H2 VM2 vzz uz2
FROM TIP

Ty Eo) {hT6) tM/SEC) (M/3EC) {DEG) (M/SEC) (M/SEC) {M/SECY {H/SEC) {H/SEC)
1,00 59,79 319.11 2T5.77 874 45,00 227405 160.54 622 160,55 155.38 436431
11.20 56,24 299,93 249436 824 45,21 236456 167.88 6510 166.67 163.02 b17.24
30,33 Sha17V 257,20 208460 o700 49,46 231.68 176.87 +638 150,459 149,65 384467
49.18 47.02 2h 5, 39 179453 + 585 45,97 240,68 173.04 671 167.29 167.28 352.57
B67.27 40,50 219,41 142.19 + 516 47.086 245, 29 179,57 «689 167.10 166461 321.76
88,02 22.67 195,29 75426 «550 49,52 27t.61 2il.17 o787 180.21 177.25 286443
106,00 12.12 184,50 38,73 » 526 51.56 290,14 227430 +B27 180.39 174.26 266403

ROTOFP PERFORMANCE DATA

PERCFNT SPAN FROM TIP HASS BELTA INCIDENCE ANGLE 1) OMEGA¥* LOSS OEVIATION ROTOR ROTOR ROTOR
LEADING TRAILING FLONW BFTA® HMEAN SUCT SUR FAGTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC
EOGE E£D0GE (PCT) (DEG} (DEG) (DEG) (CEG) RATIO EFF EFF
0.91 N.00 0.1 13.461 9,361 8.B93 +4557 «2193 « 0820 2.802 1.787 « 7459 + 76556
10.47 11.20 12.9% 15.66 10.173 B.815 4720 «2256 0454 1.218 1.799 + 7544 « 7737
2T 4h3 30,33 33.51 14.56 10.00% 7.813 + 5281 « 2364 « G400 3.953 1.773 s 7534 7779
43.62 Lg.18 52.30 19.28 F.716 6.810 «5033 v Lh44 « 0299 5.022 1.791 8592 «B702
61 .45 67.27 7065 23,96 12.011 64165 5131+ L1324 0270 9,635 1. 767 #8851 « 5940
84431 B8.22 89,74 39,02 10,317 54301 «5131 «1351 «0292 13.141 1.842 «9128 +9199
100.00 100.40 180,00 G7.01 10,374 44300 «4875 «16648 0345 19,470 1.842 9127 +9199
HOMENTUH AVERAGE ROTOR EFFICIENCY = +8380 (POLYTROFIC) HOMENTUM AVG. ROTOR PRESS RATID = L7925
HOMENTUM AVERAGE ROTOR EFFICIENDY = «8242 (ADIABATIC) HASS AVERAGE TEMPERATURE RISE = 1.2197



PERCENTY SPAN

FROH TIP
(L. E.)

.00
13,96
29,66
48,05
6033
87.e2

100400

PERCFNT SPAN

FRrOM TIP
(Te E1)

0.00
11.42
30444
ba,77
67.38
8a.2%

100.090

PERCENT SPAN FROY TIP
TRAILING

LEADING
EDGE

G.019
10.986
29,66
8,05
66433
87.62

10000

HOMENTUM AVERAGE STAGE ECFFICIFNCY
HOMENTUM AVERAGE STYAGE ZFFICEIENCY

TET

FO6E

.00
11.42
I0ebey
".a.??
67.38
B8.24

100,00

RETA 3
{DFG})

41,87
42,95
“5.3“
L2.07
43.15
45,97
47.29

BETA 4
{DEG)

~53,31
~8.26
=727
=745
=7.79
—S‘SQ
~5.54

HASS
FLOH
{PCT)

.00
12.393
33.51
he. 3k
73.65
49.78

1¢9.00

NASA SHALL AXIAL COMPRESSOR TEST & DEGCMBER, 1974 {(COMBINED TEMP.)

SYATNR PERFORHMANCE

»

0o

v3
(FT/SEC)

812,54
828.07
823,57
849,09
854,17
Gu3. 12
985.09

va
(FT/SEC}

639,36
653,93
636,088
647499
644,09
664431
BBis 10

DELTA
GETA
(DEG)

50.18
5L.21
52.61
49,51
50,94
51.57
52.83

« 7388
7826

IHASA SHALL AXIAL COMPRESSOR [ENGLISH UNITS)

94 PERCENT DESIGH SPEEZD -~ SCAN NO

INLET VELOGITY DIAGRAH DATA
CALCULATED AERODYNAMIC 8LOCKAGE =

vu3
{FT/3EC)

542434
564,18
545,75
568.90
584429
678434
723469

M3

+083
«897
+b96
«727
« 738
+B818
860

EXIT VELOCITY DIAGRAM DATA

CALCULATED AERODYNAMIC

Vuy
(FT/SEC)

=92.41
'92.50
~80.63
~57,499
-87.29
=64 . Tk
-6h. 10

INGIDENCE ANGLE

HMEAN SUCT SUR
(DEG) {DEG)
545504 1.631
6.779 J.h22
84766 Beyy3
4ae360 1.362
3.743 + BG4
J.738 « 824
2.662 -e779
{POLYTROPIC)

(ADIABATIC)

0
FAGCTOR

«4965
4977
«4306
«4688
4661
4098
5173

M

21528
532
528
« 543
LY
« 354
558

STATOR PERFORMANGE DATA

BLOCKAGE =

OMEGA

BAR

1048
«1152
«081%
<0794
«0433
«1313
«1220

19

«31956
VH3
(FT/SECY)

605,08
60b. 14
578,94
630.33
623.15
655,44
668.12

9227

VM
(FT/SEC)

632.65
637.25
63L.75
bh2,.52
638,15
657.17
661.080

LOSS DEVIATION
PARAMETER AHGLE

{DEG}
+0374 13,870
. 0396 8.273
02867 5.695
0241 4.532
0123 3.309
« 0346 5,941

«0307 13.161

HOMENTUM AVG.

Vi3
(FT/SEGH

598,40
605.13
578.933
629.87
620.87
6hb.Bh
649,66

VZi
{(FT/SEC)

632.L5
637.17
631448
6hl .86
637.80
B54.,77
661,00

STAGE
PRESS
RATIO

1.737
1.741
1.733
1.748
L1a7h4
1.756
L.756

STAGE PRESS RAYID

STAGE
TENP
RATIO

122415
1.2415
1.2336
1.210%
1.1992
1.2085
L.2085

MASS AVERAGE TEMPERATURE RISE

us3
(FT/SEC)

1390,19
1336.440
1244,.59
1154432
1064.56

360.07

899,28

U4
{(FT/SEC}

1360.11
1331.92
1251.68
1174.37
1095.87
1007.88

958.26

STATOR
POLYTROPIGC
EFF

7665
« 75410
+8289
«BH25
$LTL
«7929
«8239

L. 7043
1.2197

ioau



CET

NASA SMAOLL AXTAL GOMPPSSS0R TESY 6 DFCENBER, 1974 (COWMBINLD TEHP,)
STATOR PERFOPMANCE NASA SHMALL AXTAL COMPRESSOR (METRIG UNITS)
9% PERCENT UESIGN SPEZ0 ~ SCAN NO 19

INLET VELOCITY DIAGRAM DATA
CALGULATCD AERODYNAMIG BLOCKAGE = .9195

PERCENT SPAN BETA 3 V3 vu3 M3 vH3 vz3 u3
FROM TIP ’
Ly Fa) (DEG) {M/SEC) (M/SEC) H/SECH {H/SEC) (H/SEC)
0.00 41,97 247,66 165,31 4683 184,42 182,39 423.73
10.96 42,95 252,40 171,96 +697 184,75 185 (il 407433
29,66 5,34 251,03 178,54 696 176446 176446 379.35
48.C5 42,07 258,80 173,40 727 192,12 191498 351,06
66433 43,15 260,35 178406 736 189,94 189424 324448
87.62 45,97 287,46 206,70 818 199,78 197,10 292,63
100,00 47,29 300,26 220464 + 860 203,64 198,02 274410

EXIT VELOGCITY DIAGRAM DATA
CALCULATCO AEROOYMAMIC BLOCKAGE = ,9227

PERCENT SPAN BETA & vh YUy hLY VML Vig Ut
FROM TIP
(T. £ {DEG}Y | (H/SEC) (H/3EC) {M/SEC) {H/3SEQ) {M/SEC)
0,00 =R 31 194.88 ~208.17 «528 192.83 192,83 420.66
11.42 -8,26 196.27 -28.19 +532 194,23 194,21 B05.97
30, b4 ~7.27 194,12 -24453 526 192.56 192 .47 301.51
La,77 =745 197.51 «25.60 « 543 195.84 195.6h 357.95
67.308 =7.79 136.32 -26.61 542 194.51 194 .40 334.02
88.24 ~-5.95% 201.26 -19.61 554 200,31 199.57 307.20
100.00 =554 202.42 ~19.5% «558 201.47 201.47 292.08

STATOR PERFORMANCE DATA

PERCENT SPAN FROM TIP MASS DELTA INGCIDENGE AHNGLE 0 OHEGA LOSS DEVIATION STAGE STAGE STATOR
LEADING TRATLING FLOW BETA HEAN SUCT S5UR FACYOR BAR PARAMETER ANGLE PRESS TEHP POLYTROPIC
EDGE EDGE (PCT) (DEG} {BEG} {DEG) {DEG} RATIO RATILD EFF
0D.00 0,00 g.0a0 50,18 5.554 1.631 + 4965 LY. «0374 13,870 1.737 1.2415 + 7666
10.96 11.42 12.93 51.21 6.779 3.422 4977 +1152 «0396 8.273 1.741 1.2415 #7540
29,66 30 bt 33.51 52.61 B.7606 Selth3 +4906 «0819 +G267 5.895 1. 733 t.2336 +B8289
48.05 4a,. 77 52430 49.51 4h.360 1.362 «456688 074 0204 4.532 14748 1.2104 « 8625
66,33 67438 70465 50,94 3a743 +85Y +4661 « 0433 123 3.309 1. 744 1.1992 « 9174
87.62 88,204 89.78 51457 34738 ° 824 «4998 «1343 0346 5.941 1.756 1.20686 «7929
100.00 100.00 100,00 52,83 2.662 ~«779 «5173 «1220 <0307 13.161 1.756 1.2085 <8239
HOHENTUM AVERAGE STAGE EFFIGIEMCY = « 7988 (POLYTROPICH HOMENTUH AVG, STAGE PRESS RATIO = 1,70463
MOMENTUM AVERAGE STAGE EFFIGIENCY = «7326 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 1.2197



