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



ROTOR PERFO4ANGE NASA SMALL AXIAL COMPRESSOR (ENGLISH UNITSI 

94 PEPCENT DESIGN SPEED - SCAN NO 2 
EQUIVALENT WEIGHT FLOW 3.P625 LBIl/SEC EQUIVALENT SPEED = 72254.844 R.P.M. 
PERCENT DESIGN FOUIVALENT FLOW 89.0755 EQUIVALENT FLOW / INLET ANN AREA = 36.0333 LBM/SEC-SQ FT 

INLET VELOCITY DIAGRAM DATA


CALCULATFO AERODYNAMIC BLOCKAGE = .9898



PERCGNT SPAN! DETAi V*t VU~± 4*1 BETAi VI VUI Hi Vmi VZ1 Ul 
FROM TIP 
(L. F.) (WEGl (FT/SEC) (FT/SEC) (DEG) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEZ) (FT/SEC) 

0.0 71.74 1569.12 1489.16 1.433 0.00 491.36 0.00 .449 491.36 475.53 1489.t6


10.25 70.38 15n0.93 1413.76 1.373 0.00 504.06 0.00 .461 504.06 487.56 1413.76


27.28 66.97 L400.09 1288.45 1.286 0.00 547.84 D.00 .503 547.84 537.77 1288.45


44.00 64.29 1293.42 1165.42 1.189 0.00 561.02 0.00 .5i6 561.02 559.21 1165.42


62.12 62.20 1166.IU8 1032.18 1.071 0.00 544.27 0.00 .500 544.27 544.C8 1032.18


84.70 5q.45 1005.61 866.d6 .921 0.00 511.08 0.0D .468 511.08 504.22 866.06



100.00 56.69 899.r3 753.47 .822 0.00 491.37 0.00 .449 491.37 474.Br 753.47



EXIT VELOCITY DIAGRAM DATA


CALCULATED AEROGYNAMI; BLOCKAGE .
.8834


PERCENT SPAN BETA12 V*2 VU*2 11*2 BETA2 V2 VU2 M2 VH1Z VZ2 U2 
FROM TIP 
(T. F.) fDEG) (FT/SECt (FTISEC) (DEG) (FT/SEt) (FT/SECI (FT/SEC) (FT/SE3I (FT/SEC)



0.00 60.55 1129.66 983.67 .955 38.92 713.94 448.55 .603 555.44 537.56 1432.22


11.90 57.02 1067.38 895.34 .905 38.09 747.61 470.38 .634 581.08 568.39 1365.72


31.77 53.34 q65.89 774.83 .824 39.76 750.22 479.84 .640 576.70 573.10 1254.67


50.75 46.84 88t4.8q 645.44 .761 39.73 787.11 503.18 .677 605.34 605.30 1148.54


69.59 39.62 781b.84 503.07 .682 "1.64 812.98 540.15 .703 607.60 605.81 1043.22


89.51 22.24 773.11 292.63 .678 41.78 959.55 639.27 .642 715.59 703.83 931.90



100.00 14.92 741.21 198.80 .653 43.62 989.31 682.47 .872 716.23 691.89 873.27



ROTOR PERFOPHANCE DATA



PERCENT SPAN FROM TIP lASS DELTA INCIDENCE ANGLE 0 OMEGA* LOSS DEVIATION ROTOR ROTDR ROTOR 
LEADING TPAILING FLOW BETA MEAN SUET SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC 
EDGE EDG (IPCT) (DEG) (DEG) (DEGI (OEG) RATIO EFF EFF 

0.00 0.00 0.00 11.19 7.903 7.434 .3886 .2045 .0383 3.556 1.632 .7281 .7461


10.25 11.90 12.6 
 13.36 8.599 7.255 .4024 .2041 .0403 2.137 1.647 .7429 .7602


27.28 31.77 33.37 13.63 8.2U5 6.026 .4236 .1547 .0307 3.637 1.667 .8133 .8268


44.00 50.75 52.71 17.46 7.757 4.829 .4.25 .1004 .0209 5.595 1.706 .8890 .8970


62.12 69.59 71.2r 22,57 7.927 4.056 .4479 .0949 .0g00 10.756 1.703 .9083 .9149


84.70 19.51 90.05 37.21 8.128 3.101 .37b8 -.0258 -.0058 14.855 1.865 1.0189 1.0173 

100.00 100.00 100.00 41.97 8.138 2.0614 .3343 -.0321 -.0,66 21.969 1.865 1.0189 1.0173



MOMENTUM AVERAGE ROTOR EFFICINCY .676 (POLYTI'OPIC) MOMENTUM AVG. ROTOR PRESS RATIO = 1.7049 
MOMENTUM AVrRAGF ROTOR EFFICIENCY = .8573 (ADIABATIC) MASS AVEPAGE TEMPERATUPE RISE = 1.1917 



NASA SMALL AXIAL COMPRESSOR TEST r DECEMBER, 1974 (COMBINED TEHP.)



ROTOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (METRIC UNITS) 

94 PERCENT DESIGN SPEED - SCAN NO 2


EQUIVALENT WEIGHT FLOW 1.4798 KGISFC EQUIVALENT SPEED = 72254.844 R.P.M.


PEOCENT DESIGN FQUIVALENT FLOW 89.0755 EQUIVALENT FLOW / INLET ANN AREA = 175.9302 KG/SEC-SQ M



INLET VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE = .9898



PERCENT SPAN PETAl1 V i VUOI Mi BETAI VI VUI MI Viii VZI Ui 
FROM TIP 
(L. r.) (OEGI (M/S;pC (M/SEC) (DEG) (M/SEC) (14fSEC) (M/SEC) (M/SEC) Ut/SEC)



0,o0 71.74 477.96 453.89 1.433 D.CO 149.77 0.00 .449 149.71 144.94 453.89


10.25 70.38 457.48 '30.91 1.373 0.00 153.64 0.00 .461 153.64 t48.61 430.91 

27.28 66.97 426.75 39Z.72 1.286 0.00 166.98 0.00 .503 166.98 163.91 392.72 
44.0P 64.29 3 q4, 2 3 355.22 1.159 0.00 171.00 0.00 .516 171.00 170*45 355.22 
62.12 62.20 355.67 314.61 1.071 0.00 165.69 0.00 .500 165.89 165.84 314.61 

84.70 59.45 3C6,.1 263.97 .921 0.Co 155.78 0,00 .468 155.78 153i69 263.97 
I"0.0 56.89 274.11 229.66 .802 0.00 149.77 0.00 .449 149.77 144.68 229.66 

FXIT VELOCITY UIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .8834 

PERCENT SPAN BETA*2 V'2 VU*2 B4 V2 VUz M2 VM2 VZ2 
 U2
BETA2 

FROM TIP


(T. F.) (CEG) (li/SEC) (N/SECt (M/SEt) M/SE) (H/SECt (M/SECI (N/SEG)



0,00 6P.55 344.32 299.82 .955 36.92 217.61 136.72 .603 169.30 163.85 436.54


11.90 97.02 325.3, 272.90 .905 38.99 227.87 143.37 .634 177.11 173.24 416.27 
31.77 53.3 294.4v' 236.17 .824 39.76 226.67 146.25 .640 175.78 174.68 382.42 
50.75 46.84 269.71 195.73 .761 39.73 239.91 153.35 .677 184.51 184.50 350.08 
69.59 3q.62 2.0.44 153.34 .682 41.64 247.80 164.64 .703 185.20 184.65 317.97


89.51 22.?4 235.64 89.19 .678 41.78 292.47 194.85 .842 218,i1 214.53 284.04



100.0" 14.92 225.92 58.16 .653 43.62 301.54 208.02 .872 218.31 210.89 266.17



ROTO' PERFORMANCE DATA



PEPCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE 3 OMEGA* LOSS DEVIATION ROTOR ROTOR ROTOR

LEADING TRAILING FLOW 8ETA* MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC

EDGE EDGE CPCT) (DEG) (DEG) (DEG) (DEG) RATIO EFF EFF


8.00 0.00 3.09 1.19 7.903 1.434 .086 .2045 .0383 3.558 1.632 .7281 .7461

10.25 11.90 12.68 13.36 8.59q 7.255 .4024 .2041 .0403 2.13? 1.64? .7429 .7602

27.28 31.77 33.17 13.63 8.205 6.026 .4236 .1547 .030? 3.631 1.667 .8139 .8260 
44.00 50.75 52.7T 17.46 7.757 4.829 .4325 1U04 .0209 5.595 1.706 .8890 .8970

62.12 69.59 71.25 22.57 7.927 4.056 .4479 .0949 .9200 10.756 1.703 .9083 .9149

84.70 89.GI 90.05 37.21 8.128 3.101 .3768 -.0268 -.0058 14.659 1.865 1.0189 I.0173


190.00 100.00 190.00 41.q7 8.138 2.064 .3343 -. 0321 -.0066 21.969 1.865 1.0189 1.0173


MOMENTUM AVERAGE ROTOR EFFICITCCY = .8676 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO = 1.7049


MOMENTUM AVERAGE ROTOP EFFICItNCY = .8573 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 1.1917





NASA SHALL AXIAL COMPRCSSOR TEST 5 DECEMBER, 1974 (COMBINED TEMP.) 

STATOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (ENGLISH UNITS) 

94 PERCENI DESIGN SPEED - SCAN NO 2 

INLET VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMI3 BLOCKAGE .8839 

PERCENT SPAN 
FROM TIP 
(L. Ell 

ETA 3 

(DEGI 

V3 

(FT/SECI 

VU3 

(FT/SEC) 

13 VM3 

(FT/SEC) 

VZ3 

(FT/SEC) 

U3 

(FT/SEC) 

0.00 
11.32 
30.44 
49.02 
67.99 
88.60 

100.00 

33.60 
34.59 
34.35 
34.38 
36.26 
37.67 
38.96 

834.54 
847.41 
859.44 
889.81 
901.43 
102L.02 
1053.07 

461.86 
431.09 
484.96 
502.41 
533.11 
623.33 
662.08 

.715 

.727 

.743 

.775 

.788 

.904 

.937 

695.08 
697.61 
709.55 
734.41 
726.89 
808.67 
818.91 

687.45 
696.46 
799,54 
733,86 
724.24 
797.81 
796.28 

1390.92 
1335.34 
1241.43 
1150.13 
1056.99 
955.73 
899.75 

EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMI3 8LOCKAGE .9263 

PERCENT SPAN 
FROM TIP 

T. E)) 

BETA 4 

(DEG) 

V4 

(FT/SEC) 

VU4 

(FT/SEC) 

H4 VM4 

(FT/SEG) 

VZ4 

(FT/SEC) 

U4 

(FT/SEC) 

0.0o 
11.01 
29.51 
47.63 
66.71 
67.78 

100.CO 

-7.52' 
-7.53 
-6.65 
-5.77 
-5.15 
-5.93 
-5.09 

829.06 
- 835.70 
822.24 
821.63 
780.61 
777.05 
786.46 

-108.50 
-199.57 
-95.27 
-82.59 
-79.53 
-80.32 
-69.80 

.710 

.716 

.707 

.709 

.672 

.666 

.674 

821.93 
828.49 
816.70 
817.47 
776.55 
772.89 
783.36 

812.91 
827.12 
816.69 
816.87 
773.71 
762.51 
761.72 

1380,83 
1334.38 
1256.34 
1±79.78 
1100.97 
10±0.32 
958.76 

STATOR PERFORMANCE DATA 

PERCENT SPAN FPON TIP 
LEADING TRAILING 
EDGE EDGE 

MASS 
FLOW 
(PCT) 

DELTA 
BETA 
(BEG) 

INCIDENCE ANGLE 
MEAN SUCT SUR 
(DEG) (DEG) 

9 
FACTOR 

OMEGA 
BAR 

LOSS 
PARAMETER 

DEVIATION 
ANGLE 
(DEG) 

STAGE 
PRESS 
RATIO 

STAGE 
TEMP 
RATIO 

STATOR 
POLYTROPIC 

EFF 

0.00 
11.32 
30.44 
49.82 
67.94 
88.60 

100.00 

0.flo 
11.01 
29.50 
47.63 
66.3t 
87.78 
100.00 

0.00 
12.68 
33.37 
52.71 
71.25 
40.05 
100.00 

41.12 
42.12 
41.01 
40.1i 
42.11 
43.56 
44.05 

-2.715 
-1.58 
-2.258 
-30'17 
-3.368 
-4.847 
-5.677 

-6.637 
-4.927 
-5.558 
-b.400 
-6.210 
-7.704 
-9.115 

.2544 

.2556 

.2631 

.2744 

.3233 

.4135 

.4196 

1314 
.1283 
.1338 
.1508 
.2067 
.3656 
.3478 

.0469 

.0442 

.0437 
,0'60 
.0590 
.0962 
.0076 

13.409 
9.133 
6.946 
6.476 
5.696 
5.643 

13.505 

1.570 
1.584 
1.599 
1.622 
1.585 
1.584 
1.585 

1.2058 
1.2058 
1.1929 
1.1851 
1.1805 
i.1905 
1.1909 

-7.2692 
-2.8241 
-.2868 

1747 
.3272 
.2999 
.3775 

MOMENTUM AVERAGE STAGE EFFICIFNCY= .7580 (POLYTi OFIC) MOMENTUM AVG. STAGE PRESS RATIO 1.5937


MOMENTUM AVEPAGE STAGE EFFTCTIICY = .7417 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1917





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

STATOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (METRIC UNITS) 

94 PERCENT DESIGN SPEED - SCAN NO 2 

INLET VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC ULOCKAGE = .8839 

PERCENT SPAN 
FROM TIP 
(L. E.) 

BETA 3 

(DFGI 

V3 

(M/SEC) 

VU3 

(H/SEC) 

M3 VM3 

(I/SEC) 

VZ3 

(H/SEC) 

U3 

(i/SEG) 

O0.0 
11.32 
30.4 
49.02 
67.q9 
8R.60 

100.00 

33.60 
34.59 
34.35 
34.30 
36,P6 
37.63 
30.96 

254.37 
258.29 
261.96 
271.21 
274.76 
311.21 
320.98 

140.78 
146.64 
147.0± 
153.13 
162.49 
189.99 
201.80 

.715 

.727 

.743 

.775 

.788 

.904 

.937 

211.86 
e12.63 
216.27 
223.85 
221.56 
246.48 
249.6b 

209.53 
212.28 
216.27 
223.68 
220.75 
243.17 
242.71 

423.95 
407.01 
378.39 
350.56 
322.17 
291.31 
274.24 

EXIT VELOCITY DIAGRAM OATA 
CALCULATED AERODYNAMIC BLOCKAGE .9263 

PERCENT SPAN 
FROM TIP 
(T. E.) 

BETA 4 

(DG) 

V4 

(M/SEC) 

VU4 

(M/SEC) 

M4 VN4 

(H/SEt) 

VZ4 

IM/SEC) 

U4 

(IM/SEC) 

Oco 
11,01 
29.50 
47.63 
66.31 
67.78 

100.00 

-7.52 
-7.53 
-r,65 
-5.77 
-5.85 
-5.93 
-5.09 

252.70 
254.72 
250.62 
250.43 
237.93 
236.84 
239.71 

-33.07 
-33.40 
-29.04 
-25.17 
-24.25 
-24.48 
-21.27 

.710 

.716 

.707 

.709 

.672 

.666 

.674 

250.53 
252.52 
248.93 
249.17 
236.69 
235.50 
238.77 

24?.77 
252.10 
248.93 
248.98 
235083 
232.41 
232.1? 

420.88 
406.72 
382.93 
359.60 
335.58 
307.95 
292.23 

STATOR PERFORMANCE DATA 

PERCENT SPAN FPOM TIP 
LEADING TPAILING 
EDGE EDGE 

MASS 
FLOW 
(PCI) 

DELTA 
BETA 
(DEG) 

INCIDENCE ANGLE 
MEAN SUCT SUR 
(DEG) (OFG) 

D 
FACTOR 

OMEGA 
BAR 

LOSS 
PARAMETER 

DEVIATION 
ANGLE 
(DEG) 

STAGE 
PRESS 
RATIO 

STAGE 
TEMP 
RATIO 

STATOR 
POLYTROPIC 

EFF 

0.00 
1.32 
30.44 
49.92 
67.99 
88.60 

196.00 

0.00 
11.31 
29.50 
47.63 
66.31 
87.7n 
ton.0 

0.00 
12.66 
33.3.7 
52.71 
71.25 
90.05 

IOd.a0 

41.12 
42.12 
41.01 
40.15 
42.11 
43.56 
44.05 

-2.715 
-1.585 
-?.258 
-3.417 
-3.368 
-4.847 
-5.677 

-6.637 
-4.92? 
-5.553 
-6.400 
-6.210 
-7.704 
-9.116 

.2544 

.?556 

.2631 

.2744 

.3233 

.4135 

.4196 

.131 

.1283 

.1338 
,1508 
.2067 
.3656 
.3478 

.0469 

.0442 

.0137 

.0460 

.0590 

.0962 

.0876 

13.409 
9.133 
6.946 
6.476 
5.696 
5.643 

13.505 

1.570 
1.584 
1.599 
1.622 
1.585 
1.584 
1.585 

1.2058 
1.2C58 
1.1929 
1.1851 
1.1805 
i.19OB 
1.1909 

-7.2692 
-2.8241 
-.2868 
.1747 
.3272 
.2999 
.3775 

MOMENTUM AVERAGE STAGE EFFICIFNOY = .7580 (POLYTCOPIC) MOMENTUM AVG. STAGE PRESS RATIO 1.5937


MOMENTUM AVEPAGE STAGE FFFICIEGICY = .7417 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.191?





NASA SMALL AXIAL COMPRESSOR TEST 5 DECEMBER, 1974 (COM3INED TEMP.) 

ROTOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (ENGLISH UNITS)
 


94 PERCENT DESIGN SPEED - SCAN NO 3 
EQUIVALENT WEIGHT FLOW 3.2214 LBM/SEC EQUIVALENT SPEED = 72302.200 R.P.M. 
PERCFNT DESIGN EQUIVALENT FLOW = 87.9547 EQUIVALENT FLOW / INLET ANN AREA = 35.5860 LRM/SEC-SQ FT 

INLET VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC OLOCKAGE = .9962



PERCENT SPAN BETA'1 V*1 VUfi H~i BETAi Vt VUI MI VNI VZ± U1 
FROM TIP 
(L. E.) (DEG) (FT/SEC) (FT/SECI (DEG) (FT/SEC) (FT/SECI (FT/SEC) (FT/SEG) (FT/SEC)



0.fO 72.01 1566.10 1490.13 1.431 0.00 433.81 0.00 .442 483.61 468.23 1490.13


10.03 70.70 15n0.62 1416.27 1.372 O.to 496.02 0.00 .453 496.02 479.78 1416,27 
26.80 67.39 1400.52 1292.86 1.285 0.00 538.47 0.00 .494 538.47 528.58 1292.86 
43.29 64.10 1294.66 111.44 1.189 0.00 551.24 0.00 .506 551.24 5,49.47 1171.44 
61.34 62.76 1168.10 1038.55 1.072 0.00 534.68 0.06 .490 534.60 534.50 L038.55 
B4.38 60.02 1003.I8 868.95 .918 0.0 591.30 0.00 .459 501.30 494.57 868.95 

100.00 57.45 894.48 753.96 .817 0.00 481.29 0.00 .439 481.29 464.93 753.96



EXIT VELOCITY DIAGRAN DATA


CALCULATED AERODYNAMIC BLOCKAGE = .9171



PERCENT SPAN BETA4 2 V*2 VU*2 M*2 BETA2 V2 VU2 M2 VH2 VZ2 UZ


FROM TIP


(T. E.) (DEG) (FT/SE) (FT/SEC) (DEG) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC)



0.00 61.07 1103.03 965.36 .928 41.24 709.64 467.79 .597 533.63 516.44 1433.16


11.22 57.65 1043.02 881.17 .881 41.24 742.13 489.22 .627 558.05 545.86 1370.39 
30.10 54.18 940.07 762.24 .798 42.41. 745.20 502.59 .632 550.20 546.77 1264.83


48.24 48.08 q68.24 646.07 .743 41.73 777.16 517.26 .665 580.03 519.99 1163.33


66.40 41.66 764.22 508.00 .657 44.10 795.07 553.31 .683 570.94 569.26 1061.31


87.66 25.65 666.21 288.40 .577 47.46 885.23 654.45 .769 600.55 590.68 942.85



100.00 15.59 624.22 1671.71 .543 49.59 9?7.44 706.13 .807 601.27 560.64 873.64



ROTOR PERFORMANGE DATA



PERCENT SPANI FROM TIP 4ASS DELTA INCIDENCE ANGLE a OMEGA* LOSS DEVIATION ROTOP ROTOR ROTOR 
LEADING TRAILItIG FLOW BETA* MEAt SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC 
EDGE FOGE (PCT) (DEG) tDZG) (DEG) (DEG) RATIO EFF EFF 

0.00 0.00 O.Uo 10.95 8.176 7.700 .4097 .1993 .0367 4.077 1.683 .7449 .7628


10.03 11.i2 12.42 13.04 6.076 7.544 .4234 .1999 .0388 2.634 1.697 .7581 .7753


26.80 30.10 12.82 13.21 8.548 6.400 .4485 .1638 .0319 3.878 1.711 .8125 .8262


43.29 45.24 5t.q6 16.72 8.167 5.279 .4508 .1058 .0215 5.647 1.740 .6879 .8963


61.34 66.48 7C.52 21.10 8.406 4.563 .4751 .1143 .0233 10.293 1.725 .8942 .9020


84.38 87.b6 89.75 34.37 8.656 3.638 .4073 .1344 .3253 15.624 1.783 .9070 .9142



100.00 100.00 100.00 f1.86 8.696 2.622 .4669 1b43 .0337 22.637 1.73 .9070 .9143



MOMENTUM AVERAGE ROTOR EFFICIENCY = .8521 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO = 1.7241



MOMENTUM AVERAGF POTOR rFFICTENCY = .8403 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.2000





NASA SMALL AXIAL COMPRFSSOR TtST 5 DECEMBER, 1974 (COM3IWED TEMP.) 

ROTOR PERFORMANCE NASA SHALL AXIAL COMPRESSOR (METRIC UNITSI 

94 PERCENT DESIGN SPEED - SCAN NO 3 
EQUIVALENT WEIGHT FLOW = 1.4612 KG/SEC EQUIVALENT SPEED = 72302.200 R.P.H. 
PERCENT DESIGN EQUIVALENT FLOW = 87.9541 EQUIVALENT FLOW / INLET ANN AREA = 173.7166 KG/SEC-SQ H 

INLET VELOCITY DIA5RAH DATA


CALCULATED AERODYNANII BLOCKAGE = .9962



PERCENT SPAN BETAS1 V~i VU~1 M1 BETAi Vi VU1 Ni VMI VZ1 U


FROM TIP


(L. E.) (DEG) (/SEC) (MXSEC) (DEG) (M/SEC) (M/SECI (M/SEC) (I/SEC) (N/SEC)



0.00 72.01 477.53 454.19 1.431 0.00 147.46 0.00 .442 147.46 142.72 454.19


10i.3 70.70 457.39 431.68 1.372 0.00 151.19 0.00 .453 151.19 146.24 431.68


26.80 67.39 426.88 394.06 1.285 0.00 164.13 0.00 .494 164.13 161.1 394.06


43.2q 64.80 394.61 357.96 1.189 6.00 168.02 C.00 .506 168.82 167.48 357.06


61.34 62.76 356.04 316.55 1.072 0.00 162.97 0.00 .490 162.97 162.91 316.55


84.38 60.02 305.77 264.86 .918 0.00 152.80 0.00 .459 152.80 150.74 264.86



100.00 57.45 272.64 229.81 .817 0.0 146.70 0.00 .439 146.70 141.71 229.81



EXIT VELOCITY DIAGRAM DATA 
CALCULAIED AERODYNAMIO BLOCKAGE = .9171 

PERCFNT SPAN frTA*2 V2 VU*2 M*2 BETA2 V2 VU2 H2 VM? VZ2 U2


FROM TIP


(T. E.) (CCG) (H/SEE) (M/SEt) (DEC) (H/SEC) IM/SEt) (M/SEC) (M/SEt) (H/SEC)



0.00 61.07 336.21 294.24 .928 41.24 216.30 142.58 .597 162.65 157.41 436.83


11.22 57.65 3t7.91 268.51 .881 41.24 226.20 149.11 .627 170.09 166.38 417.70 
30.10 54.18 286.53 232.33 .798 42.41 227.14 153.19 .632 167.70 166.66 385.52

48.24 48.08 264.64 196.92 .743 41.73 236.88 157.66 .665 176.79 176.78 354.58

66.40 41.66 23?.93 154.84 .657 44.10 242.34 168.65 .683 174.02 173.51 323.49

07.66 25.65 203.fl6 87.90 .577 47.46 270.73 199.48 .769 183.05 180.0 287.38

10.0o 15.59 1q0.26 51.t2 .543 49.59 282.68 215.23 .807 183.27 177.04 266.35


ROTOR PERFOPMANCE DATA



PERCWNT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE a OMEGA* LOSS DEVIATION ROTOR ROTOR ROTOR


LEADING TRAILING FLOW BETA* MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC


EDGE EDGE (PCT) (DEG) (DEG) (OEG) (DEG) RATIO EFF EFF



0.00 0.30 0.00 10.95 8.176 7.708 .4097 .1993 .0361 4.077 1.683 .7449 .7628


10.03 11.l2 12.42 13.04 8.876 7.544 .4234 .1999 .0388 2.634 1.697 .7581 .7753


26.80 30.10 32.82 13.21 8.548 6.400 .4485 .1638 .0319 3.878 1.711 .8126 .8262


43.29 48.24 51.96 16.72 8.167 5.279 .4508 .1058 .0215 5.647 1.740 .8879 .8963


61.34 66.48 71.52 21.10 8.406 4.563 .4751 .1143 .0233 10.293 1.725 .894Z .9020


84.38 87.66 89.71 34.37 8.o56 3.638 .4873 .1344 .0283 15.624 1.783 .9070 .9142



100.00 IOD.00 130.00 Lt.86 8.696 2.622 .4669 .1643 .0337 22.637 1.783 .907D .9143



MOMENTUM AVERAGE ROTOR EFFICIENCY = .8521 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO 1.7241


MOMENTUM AVERAG P ROTOR EFFICIENCY = .8403 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.2000





NASA SMALL AX EAL COtiRESSOR TLST 5 DECEMBER, 1974 (COMBINF TEMP.) 

- PAGE IS STATOR PERFOVMANCE NASA SMALL AXIAL COMPRESSOR (ENGLISH UNITS)
Xpj PO0, QUALI y 94 PFRCENT DESIGN SPEED - SCAN NO 3 

INLET VELOCITY DIAGRAM DATA
CALCULATED AERODYNAMIC BLOCKAGE =.9130



PERCENT SPAN BETA 3 V3 VU3 
 H3 VM3 VZ3 U3


FROM TIP


(L. F.) tnEG (FT/SEr) (FT/SEC) (FT/SEC) (FTISECI iFT/SEC)



0.00 36.1 
 817.25 481.68 .696 660.21 652.96 1391.83


10.75 37.04 031.25 500.70 .709 663.,3 662.43 1338.98


29.06 37.16 842.65 508.95 .723 671.59 671.58 1249.01


46.96 36.61 669.13 
 51a.27 .752 697.69 697.18 1161.05


65.44 38.81 
 875.52 540.72 .760 682.23 679.74 
 1070.20


87.14 42.40 949.74 640.40 .829 701.35 691.93 
 963.52



i00.00 43.70 
 991.61 685.13 .871 716.86 697.05 900.34



EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAM13 BLOCKAGE = .9641 

PERCENT SPAN BETA 4 V4 VU4 M4 VN4 VZ4 U4


FROM TIP


(T. 0f) 
 (DEG) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC)



0.00 
 -8.44 637.65 -100.93 .577 680.20 672.73 1381.74


10.94 -0.46 695.59 -102.30 .584 688.03 686.88 1335.51


2q.36 -7.43 689.a2 -89.20 .582 684.03 684.02 1257.73


47.49 -6.57 688.78 -78.78 .584 
 684.26 683.76 1181.19


66.25 -6.62 668.83 -77.15 .567 664.36 661.93 1101.94


87.72 -5.'3 6?7.74 6
-67.66 .573 o74.3 665.30 1011.24



100.00 
 -4.59 687.59 -55.01 .582 685.39 666.45 959.39



STATOR PERFORMANCE DATA



PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE D OMEGA LOSS DEVIATION STAGE STAGE STATOR


LEADING 
 TRAILING FLOW BETA MEAN SUCT SUR FACTOR BAR FARAMETER ANGLE PRESS TEMP POLYFROPIC


EDGE EDGE (POT) (DEG) (DEG) (DEG) (DEG) RATIO RATIO EFF



0.00 0.0 0.00 44.55 -.204 -4.126 .4172 .0754 .0:69 12.489 1.646 1.2140 .7842


10.75 10.94 12.42 45.50 .876 -2.491 .4152 .0686 .0236 8.232 1.664 1.2148 .8099


29.06 zq.36 3Z.82 44.59 .617 -2.724 .4136 .0618 .0202 6.188 1.68U 1.2031 .8454


46.96 47.49 51.96 43.17 -1.008 -4.022 .4156 .0817 .0249 5.686 1.696 1.1920 B8205


65.44 66.25 70.52 45.43 -.488 -3.399 .4370 .0738 .0210 4.926 1.684 1.1881 .8556


87.14 87.72 89.75 40.13 
 .265 -2.668 .4763 .1342 .0353 5.846 1.696 1.1977 .7815


100.00 100.a0 100.0 45.29 -.928 -4.370 .4851 .1249 .0315 14.007 1.696 1.1977 .8118



MOMENTUM AVFRAGE STAGE EFFICIENCY = .8137 (POLYTROPIC MOMENTUM AVG. STAGE PRESS RATIO 
 = 1.6823


MDNFNTUII AVERAGE STAGE EFFICIENCY = .7996 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.2000



http:o74.3665.30


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



STATOR PERFORMANCE NASA SHALL AX(AL COMPRESSOR (METRIC UNITS) 

94 PERCENT DESIGN SPEED - SCAN NO 3 

INLET VELOCITY DIASRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9130 

PERCENT SPAN BETA 3 V3 VU3 H3 VH3 VZ3 U3 
FROM TIP 
(L. E.) 10EG) CM/SE) (M/SEC) (MISEC) (M/SEC) (M/SEC) 

0.00 36.11 249.10 146.82 .696 201.23 199.02 424.23 
10.75 37.01f 253.36 152.61 .709 202.24 201.91 408.12 
29.06 37.16 256.84 155.13 .723 204.70 204.70 380.70 
46.96 36.61 264.91 157.97 .752 212.66 212.50 353.89 
65.44 38.81 266.86 167.25 .760 207.95 207.19 326.20 
87,14 42.40 289.48 195.19 .829 213.77 20.90 293.68 

100.00 43.70 302.24 208.83 .871 218.50 212.46 274.42 

FXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9641 

PERCENT SPAN BETA 4 V4 VU4 M4 VM4 VZ4 U4 
FROM TIP 
(T. F.) (0 G) (M/SECI CN/SECI (N/SEC) (M/SEC) (M/SEC) 

0.00 -8.44 209.60 -30.76 .577 207.33 205.05 421.15 
10.94 -8.46 212.02 -31.18 .584 209.71 209.36 407.06 
29,36 -7.43 210.26 -27.19 .582 200.49 208.49 383.36 
47.49 -6.57 209.94 -24.01 .584 208.56 208."l 360.03 
66.25 -6.62 203.86 -23.51 .567 202.50 201.76 335.87 
87.72 -5.73 206.58 -20.62 .573 205.54 202.78 308.23 

100.00 -4.59 209.58 -16.77 .582 208.91 201.13 292.42 

STATOR PERFORMANCE DATA 

PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE I OMEGA LOSS DEVIATION STAGE STAGE STATOR 
LEADING TRAILING FLOII BETA DEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS TEMP POLYTROPIC 
EDGE FDGF (POT) (BEG) (DEG) IDEG) (DEG) RATIO RATIO EFF 

0.00 0.00 0.00 44.55 -.204 -4.126 .4172 .0754 .0269 12.489 1.648 1.2148 .7842 
10.75 10.94 12.42 45.50 .876 -2.491 .4152 .0686 .0236 8.232 1.664 1.2143 .8099 
29.06 29.16 32.82 44.59 .617 -2.724 .4136 .0618 .0202 6.188 1.680 1.2037 .8454 
46.96 47.49 51.96 43.17 -1.008 -4.022 .4156 .0817 .0249 5.686 L.696 1.i920 .8205 
65.44 66.25 70.52 45.43 -.488 -3.399 .4370 .0738 .0210 4.926 1.684 1.1861 .8556 
87.14 97.72 89.75 40.13 .265 -2.668 .4763 .1342 .0353 5.846 1.696 1.1977 .7815 

±00.00 100.00 idO.O0 48.29 -.928 -4.370 .4B51 .1249 .0315 14.007 1.696 1.1977 .8118 

MOMFNTM AVERAGE STAGE EFFICIENCY = B137 (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO 1.6823 
MOMENTUM AVEPAGr STAGE EFFICIENCY = .7996 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.2000 



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


ROTOR PERFORMANCE NASA SHALL AXIAL COMPRESSOR (ENGLISH UNITS) 

14 PERCENT OESIGN SPEED - SCAN NO 4


EQUIVALENT WEIGHT FLOW 
PERCENT DESIGN EQUIVALENT FLOW 

3.1665 
86.4544 

LDll/SEC EQUIVALENT SPEED 
 
EQUIVALENT FLOW / INLET ANN AREA 
 

= 
= 

72306.110 R.P.H. 
34.9731 LBH/SEC-SQ FT 

INLET VELOCITY DIAiRAM DATA

CALCULATED AERODYNAMIC BLOCKAGE = 1.0009


PERCENT SPAN BETA*i V'I VU i M~i BETAI Vi 
 VUI Hi VM1 VZI UI
 

FROM TIP

(L. E.) (DEGI (FT/SEC) (FT/SEC) (DEG) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEX) (FT/SEC)


0.00 72.38 1563.59 1498.2± 1,427 U.O0 473.38 0.00 .432 473.38 458.13 1490.21 
10.20 71.06 1496.0' 1415.08 1.367 Ob 485.50 0.00 .444 485.50 469.61 1415.08 
27.03 67.80 1394.63 1291.21 1.278 0.00 527.05 0.00 .483 527.05 517.36 1291.21

43.47 65.25 1288.59 1170.21 1.183 0.a0 539.52 0.00 .495 539.52 537.79 i170.21

61.52 63.22 116t.93 1037.31 1.065 0.00 523.52 0.00 .480 523.52 523.34 1037.31 
84.42 60.5D 998.09 868.69 .912 0.00 491.48 6.00 .419 491.48 484.88 868.69

100.00 57.93 589.77 754.00 .8i 0.00 472.42 0.00 .431 472.4Z 456.36 754.00


EXIT VELOCITY DIAGRAM )ATA

CALCULATED AERODYNAMIC BLOCKAGE = .9484


PERCENT SPAN BETA*2 V*2 VU*2 M*2 OETA2 V2 VU2 H2 VH2 VZ2 U2

FROM TIP

(T. E.) (DEG) (FT/SEC) (FT/SECI (DEG) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC)


0.00 61.64 1071.27 942.66 .897 43.95 706.89 490.58 .592 506.95 492.56 L433.24

11.35 58,90 1000.16 856.44 .839 44.82 728.22 513.32 .611 516.54 505.25 1369.76

30.69 54.93 d88.45 727.13 .749 46.31 739.11 534.,t7 .623 51C.52 507.34 1261.59

48.84 48.30 831.61 620.94 .709 44.26 772.43 539.1D .659 553.19 553.16 1160.04

66.86 41.95 728.17 486.75 .624 46.59 788.o10 572.52 .675 541.5a 539.99 1059.27

87.79 25.27 631.04 269.34 .5',5 49.70 882.28 672.86 .761 570.68 561.30 942.20 

i00.00 14.60 590.36 18.84 .512 51.76 923.07 725.05 .801 571.29 551.87 873.89 

ROTOR PERFOPHANCE DATA


PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE D OMEGA' LOSS DEVIATION ROTOR ROTOR ROTOR 

LEADING TRAILING FLOW tETA4 MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC 
EDGE EDGE (PCT) (DEG) (DEG) (OEG) (DEG) RATIO EFF EFF 

0.0n 0.Ol 0.00 10.74 8.540 8.072 .4344 .2073 .0375 4.644 1.723 .7449 .7636 
10.20 11.35 12.62 12.16 9.276 7.935 .4561 .2187 .0410 3.913 1.723 .7452 .7638 
27.03 30.69 33.08 ±2.87 8.994 6.83i .4905 .1920 .0367 4.828 1.738 .7901 .8057 
43.47 48.84 52.i' 16.95 8.639 5,741 .4814 .1197 .0242 6.146 1.764 .8774 .8868 
61.52 66.86 70.71 21.27 8,886 5.037 .5075 .1293 .0263 1o.870 1.743 .8840 .8927 
84.42 87.79 89.84 35.23 9.1'2 4.123 .5241 .1522 .B322 15.411 1.799 .8976 .9057 
100.00 10O.00 100.ot 43.33 9.178 3.104 .5066 .1853 .0381 21.655 1.798 .8975 .9c56 

HONENTUM AVEPAGE ROTOR EFFICIENCY = .841± (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO 1.7482 

MOMENTUM AVERAGE ROTOR EFFICIENCY = .8281 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.2&385 




H



NASA ShALL AXIAL COMPRESSOR TEST 5 DECEMBER, 1974 (COMBINED TEMP.)



ROTOR PERFORMANCF NASA SMALL AXIA. COMPRESSOR (METRIC UNITS)



94 PEPCENT DESIGN SPEED - SCAN NO 4


EQUIVALENT WEIGHT FLOW 1.4363 KG/SEC EQUIVALENT SPEED = 72306.110 R.P.M.


PERCENT DLSIGN EQUIVALENT FLOW 36.4544 EQUIVALENT FLOW / INLET ANN AREA = 170.753ff KG/SEC-SQ H



INLET VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE = 1.0009



PERCENT SPAN BETA#i VS1 VUfi M l BETAl Vi VU1 Hi Vmi VZ1 U1


FROM TIP


(L. E.) (OFG) (M/SECl (M/SECt) (DEG) (H/SEC (M/SEC) (M/SEC) (H/SEC) (H/SEC)



0.00 72.38 476.58 454.22 1.427 0.00 144.29 
 0.00 .432 144.29 139.64 454.22


10.20 71.06 456.Ci 
 431.32 1.367 0.00 147.98 0.00 .444 147.98 143.14 431.32


27.03 67.80 
 421.08 393.56 1.278 0.00 160.64 0.00 .483 160.64 157.169 393.56


43.47 65.25 
 392.7b 356.68 1.183 0.00 164.45 0.00 .495 164.45 163.92 356.68


61.52 63.22 354.16 316.17 1.065 0.00 
 159.57 0.00 .480 159.57 159.51 316.17


84.4? 60.50 304.22 264.78 .912 0.00 149.80 0.00 .449 149.B0 147.19 264.78



100.00 57.93 271.26 ?29.82 .812 0.00 143.99 0.00 
 .431 143.99 139.10 229.82



EXIT VELOCITY DIAGRAM DATA


CALCULATFD AERODYNAMIC BLOCKAGE = .9484



PERCENT SPAN BETA*2 V*2 VU*2 142 OETA2 
 V2 VUR M2 VMZ VZ2 U2


FROM TIP


(T. C.) (DEG) (M/SEC) CM/SEC) (DEG) (H/SEt) (M/SEC) (H/SEC) (M/SEt) (H/SEC)



0.00 61.64 326.52 
 287.32 .897 43.95 215.46 149.53 .592 155.13 150.13 436.85


11.35 58.90 304,5 261.04 .83q 44.82 221.96 156.4b .611 157.44 154.00 417.50


30.69 54.93 270.81 221.63 .749 46.31 225.28 
 162.91 .623 155.61 154.64 384.53


48.84 48.30 253.47 189.26 .709 44.26 235.44 164.32 .659 
 168.61 168.60 353.58


66.86 41.95 221.95 
 14l.36 .624 46.59 240.21 174.51 .675 165.07 164.59 322.87


87.79 
 ?5.27 192.34 82.09 .545 49.70 268.92 205.09 .761 173.94 171.08 287.18



100.00 14.60 179.94 45.37 .512 51.76 281.35 220.99 .8b1 174.13 168.21 266.36



ROTOR PERFORMANCE DATA



PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE a OMEGA* LOSS DEVIATION ROTOR ROTOR ROTOR


LEADING 
 TRAILING FLOW 9ETA* MEAN SUCT SUR FACTOR OAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC


EDGE EDGE (PCT) (DEG) (DEG) (DEG) (DEG) RATIO EFF EFF



0.00 0.00 0.00 
 10.74 8.540 6.072 .4344 .2073 .0375 4.644 1.723 .7449 .7636


10.20 11.35 12.62 12.ib 9.276 7.935 .4561 .2187 .0410 3.913 1.723 .7452 .7638


27.03 30.69 33.08 12.87 8.994 6.831 .4905 .1920 .0367 4.828 1.738 .7901 .8057


43.47 48.84 52.15 16.95 8.639 5.741 .4814 .1197 .0242 6.146 1.764 .8774 .8668


61.5? 66.86 70.71 21.27 8.886 5.037 .5075 .1293 .32b3 10.870 1.743 .8840 .8927


84.42 87.79 19.34 35.23 9.142 4.123 .5241 .1522 .0322 15.411 1.799 .8975 .9057



100.00 100.00 t00.,3 '3.33 9.118 3.104 .5066 .1$53 .0331 21.655 1.798 .8975 .9056



MOMENTUM AVERAGE ROTOR EFFICIFNCY = .8411 (POLYTOOPIC MOMENTUM AVG. ROTOR PRESS RATIO 1.7482


MOMENTUM AVERAGE ROTOR EFFICTENCY = .8281 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.2085





NASA SMALL AXIAL CONPRSSOR IEST 5 DECEMBER, 1974 (COMBINEO TEMP. 

STATOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (ENGLISH UNITS) 

94 PERCENT DESIGN SPEED - SCAN NO 4 

INLET VZLOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9333 

PERCENT SPAN BETA 3 V3 VU3 113 VM3 VZ3 U3 
FROM TIP 
(L. E.) (WOEG (FT/SEC) (FT/SEC) (FT/SEt) (FT/SEC) (FT/SEC)



0.09 38.80 806.20 505.i .682 628.32 621.42 139t.9±


10.92 40.33 811.90 525.41 .688 6t8.97 617.94 1338.24



29.51 40.69 829,69 54u.94 .707 629.10 629.09 1246.50


47.49 39.03 857.20 £39.81 .738 665.87 665.38 1158.51


65.83 41.17 862.32 567.67 .745 649.11 646.73 1068.33


87.36 44.57 938.58 658.66 .816 668.66 659.68 962.52



100.00 45.33 q80.98 703.6o .858 683.50 664.62 900.39



EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9794 

PERCENT SPAN BETA 4 V4 VU4 M4 VM4 VZ4 U4


FROM TIP


(T. El) (DFGI (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC (FT/SEt)



0.00 -6.62 657.67 -98.57 .548 650.24 643.10 ±381.8±


10.99 -8.64 652.90 -98.04 .544 645.49 644.42 1335.39


29.58 -7.59 646,09 -85.31 .540 640.44 640.43 1256.89


47.66 -6.88 649.74 -77.87 .547 645.06 644.50 1180.52


66.34 -6.39 626,61 -75.17 .528 622.08 619.81 i101.63


87.79 -5.31 629.97 -63.74 .529 626.73 618.32 1oll.01



100.00 -4.59 638.00 -5t.06 .536 635.95 618.38 959.44



STATOR PERFORMANCE DATA



PERCENT SPAN FROM TIP lASS DELTA INCIDENCE ANGLE D OMEGA LOSS DEVIATION STAGE STAGE STATOR 
LEADING TRAILING FLOW BETA MFAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS TEMP POLYTROPIC 
EDGE EDGE (PCT) (OEG) (BEG) (DEG) (DEG) RATIO RATIO EFF 

0.00 0.00 0.03 47.42 2.480 -1.442 .4559 .0615 .0219 12.309 1.694 1.2253 .8452


10.92 10.99 L2.62 48.96 f.160 .800 .4625 .05i .0199 8.036 1.696 1.2253 .8622


29.58 29.5B 33.08 48.28 4.125 .800 .4677 .0605 .0197 6.002 1.706 1.2160 .87i8


47.49 47.66 52.15 45.91 1.372 -1.644 .4599 .0673 .0205 5.361 1.728 1.204 .8697


65.83 66.34 70.71 48.66 1.824 -1.073 .4825 .0546 .0156 4.657 1.714 1.1943 .9050


87.36 87.79 89.84 50.38 2.388 -.537 .5246 .1250 .0329 5.769 1.719 L.2031 .8168


100.00 100.00 100.00 50.42 1.201 -2.240 .5336 .1160 .0292 14.006 1.719 1.2030 .84 3



MOMFNTUM AVERAGE STAGE EFFICIENCY = .8098 (POLYTROFIC) MOMENTUM AVG. STAGE PRESS RATIO = 1.7122 
MOMENTUM AVERAGE STAGE EFFICIENCY .7949 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.2C85 



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



STATOR PERFORMANCE NASA SHALL AXIAL COMPRESSOR (METRIC UNITS)



94 PERCENT DESIGN SPEED - SCAN NO 4



INLET VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE .
*9333



PERCENT SPAN BETA 3 V3 
 VU3 M3 VM3 VZ3 U3


FROM TIP


(L. E.1 (OFG) M/SEC) M/SEC) (M/SEC) (H/SEW) (W/SEC)



0.09 39.80 245.73 153.97 .682 191.51 189.41 424.25


10.92 40.33 247.47 160.14 .688 18B.66 188.35 407.89


29.58 40.69 252.89 164.88 .707 191.75 ±91.75 379.93


47.49 39.03 26t.27 164.54 .738 202.96 202.81 353.11


65.83 41.17 262.83 173.03 .745 197.85 197.12 325.63


47.36 44.57 286.08 200.76 .016 203.81 201.07 293.38



100.00 45.83 299.00 214.48 .858 208.33 202.58 274.44



EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE .9794 

PERCENT SPAN DETA 4 V4 VU4 M4 VM4 VZ4 U4


FROM TIP


(T. E.) (BEGI ECSEC) M/SEC) (M/SEC) (t/SEC) (M/SEC)



0.00 -8.62 200.46 -30.04 .548 198.19 196.02 421.18


10.99 -8.64 199.00 -29.88 .544 196.75 196.42 407.03


29.58 -7.59 196.93 -26.00 .540 195.20 195.20 363.10


47.66 -6.qB 198.04 -23.74 .547 196.61 196.47 359.82


66.34 -6,9 19o.99 -22.91 .528 189.61 188.92 335.78


67.79 -5.81 192.01 -19.43 .529 191.03 188.46 308.16



±00.o0 -4.59 194.46 -15.56 
 .536 193.84 188.48 292.44



STATOR PERFORMANCE DATA



PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE 0 OMEGA LOSS DEVIATION STAGE STAGE STATOR 
LEADING TRAILING FLOW RETA MEAN SUCT SUR FACTOR OAR PARAMETER ANGLE PRESS TEMP POLYTROPIC 
EDGE EDGE (PCT) IDEGI (DEG) (DEG) (DEG) RATIO RATIO EFF 

0.20 G.00 0.00 47.42 2.480 -1.442 .,559 .0615 .0219 12.309 1.694 1.2253 .8452 
10.92 1c.99 12.62 48.96 4.160 .800 .4625 .0581 .0199 8.036 1.696 1.2253 .8622


29.58 29.58 33.98 48.28 4.125 .800 .4677 .0605 .0±97 6.002 1.708 1.2160 .8718


47.49 47.66 52.15 45.91 1.372 -1.634 .4599 .0673 .0205 5.361 1.728 1.2604 .8697


65.83 66.34 70.71 4B.06 1.824 -1.078 .4825 .0546 .0156 4.657 1.714 1.1943 .9050


67.36 37.7q 89.84 50.38 2.388 -.537 .5246 .1250 .0329 5.769 1,719 1.2E31 .8168


100.00 iop.00 O0O.00 50.42 1.201 -2.240 .5336 .1160 .0292 14.006 1.719 1.2031 .8413



MOMENTUM AVEPAGE STAGE EFFICIrNCY = .8098 (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO = 1.7122 
MOMENTUM AVERAGE STAGE EFFICIENCY = .7949 (AnIABATIC) MASS AVERAGE TEMPERATURE RISE 1.2085 



NASA SMALL AXIAL COMPPCSSOR TEST 5 fECENULIR, 1974 CCOM3IIIEO TEMP.) 

ROTOR PERFORMANCE NASA SMALL AXIA. COMPRESSOR (ENGLISH UNITS)



94 PEPCENT DESIGN SPEED - SCAN NO 5 
EQUIVALENT WEIGHT FLOW = 3.1032 LBM/SEC EQUIVALENT SPEED = 72348.479 R.P.M. 
PERCENT DESIGN FQUIVALENT FLOW 84.7270 EQUIVALENT FLOW / INLET ANN AREA = 34.2742 LO/SEC-SQ FT 

INLFT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIS BLOCKAGE = 1.0047



M4
PERCENT SPAN BETA'1 V1t VUIJ l BETAl Vi VUI Ml V81 VZ1 ULi



FROM TIP


(L. E.) (DEGI (FT/SEC) (FT/SEOI (DEG) (FT/SECI (FT/SEC| (FT/SEC) (FT/SECI (FT/SEG)



0.00 72.83 1560.67 1491.09 1.423 0.60 460.81 0.00 .420 460.81 445.97 1491.09


10.3q 71.52 11191.49 1414.57 1.361 0.00 472.79 0.00 .431 472.79 457.32 1414.57


27.36 68.29 13q8.l4 t289.57 1.271 0.00 513.46 0.00 .470 53.46 504.03 1289.57


43.73 65.79 1281.67 1168.94 1.175 0.00 525.60 0.00 .482 525.60 523.91 1168.94


61.69 63.80 1155.45 1036.67 1.058 0.00 510.18 0.00 .467 510.18 510.00 1036.67


84.52 61.12 991.83 868.49 .906 0.00 479.01 0.00 .437 479.01 472.58 868.49


103.00 58.62 803.75 754.44 .806 0.00 460.24 0.00 .420 460.24 444.60 754.44



EXIT VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE = .9453



PERCENT SPAN AETA#2 V ? VU*2 M'2 BETA2 V2 VU2 12 VN2 VZ2 UZ


FROM TIP


(T. E.) (DEG) (FT/SEC) (FT/SEC) (DEGS (FT/SEC) EFT/SEC) (FT/SEC) (FT/SECI (FT/SEC)



0.00 60.70 10c.14 921.01 .882 44.79 728.29 513.06 .608 516.89 5Q0.25 1434.08


11.32 59.16 971.3v 833.98 .812 47.15 732.20 536.17 .612 498.00 487.11 1370.75


31.22 54.87 860.14 703.37 .723 48.33 744.33 555.96 .526 494.91 491.62 1259.33


49.46 48.60 805.6 604.22 .685 46.07 767.90 553.01 .653 532.77 532.74 1157.24


67.61 41.79 706.40 470.74 .604 48.00 787.13 584.96 .673 526.69 525.14 1055.70


88.21 24.21 630.37 258.54 .544 49.86 891.86 681.83 .770 574.92 565.47 940.37



100.00 13.83 iq2.73 141.74 .514 51.85 931.68 732.66 .808 575.53 555.98 874.40



ROTOR PERFORMANCE DATA



PERCFNT SPAN FROM TIP MASS DELTA INCIDENCF ANGLE D OMEGA* LOSS DEVIATION ROTOR ROTOR ROTOR 
LEADING TRAILING FLOW BETA* MEAN SUGT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC 
EDGE FDGE (PCT) (DEG) (DEG) (DEG) (DEG) RATIO EFF EFF 

0.00 0.00 0.0C 12.13 8.990 8.522 .4485 .2062 .0384 3.707 1.777 .7562 .7750


10.39 11.32 12.1z 12.36 9.770 8.410 .4794 .2337 .0434 4.158 1.755 .7380 .7578


27.36 31,22 33.41 t3.42 9.541 7.358 .5134 .2024 .0387 4.965 1.767 .7861 .8025


43.73 4q.46 r2.39 17.19 9.216 6.303 .5018 .1293 .0260 6.730 1.779 .8705 .8806


61.69 67.oi 7%.82 22.01 9.480 5.625 .5258 .1316 .0268 11.289 1.760 .8844 .8932


84.52 868.21 89.87 36.91 9.774 4.752 .5234 .1247 .0266 14.956 1.832 .9180 .9246



100.00 100.00 100.00 44.78 9.863 3.789 .5023 .1514 .0313 20.886 1.832 .9179 .9246



MOMENTUM AVERAGE ROTOR EFFICIENCY .8425 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO = 1.7761


MOMENTUM AVERAGF ROTOR EFFICIrNCY .8293 (AOIABATICI MASS AVERAGE TEMPERATURE RISE 1.2147



http:11191.49


NASA SMALL AXIAL COMPRESSOR TEST 5 DECEMBER, 1974 (COM3I3IEO TLMP.)



ROTOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (METRIC UNITS)



94 PERCENT DESIGN SPEED - SCAN NO 5 
EQUIVALENT WFIGHT FLOW 1.4076 KG/SEC EQUIVALENT SPEED = 72348.479 R.P.H. 
PERCENT DESIGN FUIVALENT FLOW 84.7270 EQUIVALENT FLOW / INLET ANN AREA = 167.3415 KG/SEC-SQ N 

INLrT VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE = 1.0047 

PERCENT SPAN BETA*I V1t VUi 11 BETAI Vi VUI MI VHi VZi UI 
FROM TIP 
(L. E.) (DEGI (M/SEC1 (ti/SEC) (DEG) (M/SEC) (M/SEt) (M/SECI (H/SEC) (N/SEt) 

0.60 72.83 475.60 454.48 1.423 0.00 140.46 0.00 .420 140.46 135.93 454.48


10.3q 71.52 454.6C 431.16 1.361 0.0 144.11 0.00 .431 144.11 139.39 431.16


27.36 68.29 423.07 393.06 1.271 0.00 156.50 0.00 .470 156.50 153.63 393.06


43.73 65.79 390.6) 356.29 1.175 0.00 ±60.20 0.00 .402 ±60.20 159.69 356.29


61.F9 63.80 352.17 315.98 1.058 0.00 155.50 0.00 .467 155.50 155.45 315.98


84.52 61.12 302.31 264.72 .906 0.00 146.00 0.00 .437 146.00 144.04 264.72



1f90.60 58.62 269.37 229.95 .806 0.00 140.28 0.00 .420 140.28 135.51 229.95



EXIT VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE = .9453



PERCENT SPAN 8rTA*2 VJ2 VU*2 H*2 BETA2 V2 VU2 M2 VH2 VZ2 U2


FROM TIP


IT. E.) (DEG) (M/SEC) (M/SEC) (DEG) (H/SECI (M/SEC) (M/SEC) CM/SEC) (M/SEC)



0.0 60.70 321.91 280.72 .882 44.79 221.98 156.38 .608 157.55 152.45 437.11


11.32 59.16 96.07 254.20 .812 47.15 223.18 163.61 .612 151.79 148.47 417.80


31.22 54.87 262.14 214.39 .723 48.33 226.87 169.46 .626 150.85 149.91 383.04


49.46 48.60 245.53 1.84.17 .635 46.07 234.05 168.56 .653 162.39 162.38 352.73


67.61 41.79 215.31 143.48 .604 48.00 239.92 178.30 .673 160.53 160.06 321.78


88.21 24.21 192.14 78.80 .544 49.86 271.64 207.82 .770 175.23 172.35 2B6.62



100.00 13.83 180.66 43.20 .514 51.85 283.98 223.32 .808 175.42 169.46 266.52



ROTOR PERFORMANCE DATA



PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE 3 OMEGA* LOSS DEVIATION ROTOR ROTOR ROTOR


LEADING TRAILING FLOW RETA* MEAN SUCT SUR FACTOR BAR PARAIIETER ANGLE PRESS ADIABATIC POLYTROPIC


EDGF EOGF (PCT) (DEG) (DEG) (DEG) (OtGt RATIO EFF EFF



0.00 0.00 0.uo 12.13 8.990 8.522 .4q85 .2062 .0384 3.707 1.777 .756? .7750


10.19 11.32 12.82 12.36 9.770 8.417 .4794 .2337 .0434 4.158 1.755 .7380 .7578


27.36 31.22 33.41 13.42 9.541 7.358 .5134 .2024 .0381 4.965 1.767 .7861 .8025


43.73 49.46 52.38 17.19 9.216 6.303 .5018 .1293 .0260 6.730 1.779 .8705 .8806


61.69 67.61 70.82 22.01 9.480 5.625 .5258 .1316 .0268 11.289 1.760 .8844 .8932


84.52 88.21 89.87 36.91 9.774 4.752 .5234 .1247 .0766 14.956 1.832 .9180 .9246



±00.00 100.00 i0o.30 44.78 9.863 3.789 .5023 114 .033 20.886 1.532 .9179 .9246



MOMENTUM AVFRAGr ROTOR EFFICIENCY = .8425 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO = 1.7761


MOMENTUM AVERAGE ROTOR EFFICIENCY = .8293 (ADIAOATIC) MASS AVLRAGE TEMPERATURE RISE 1.2147





NASA SMALL AXIAL COPrESSOk 1 ST 5 DECEMBER, 1974 (COMBINED TEMP.) 

STATOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (ENGLISH UNITS) 

PO P 94 PFRCE1T DESIGN SPEED - SCAN NO 5 

INLET VELOCITY DIAGRAM DATA


CALCULATED AERODYINAMIC BLOCKAGE .9370



PERCFNT SPAN BETA 3 V3 VU3 N3 VM3 VZ3 U3



FROM TIP


tL. E.) (DEG) (FT/SEG) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC)



0.00 40.58 812.17 528.30 .685 616.86 610.09 1392.72


11.02 43.18 803.29 549.69 .676 585.75 584.78 ±338.52


33.21 43.12 823.23 562.74 .698 600.86 600.85 1244.L5


48.17 41.08 842.59 553.70 .723 635.11 634.65 1155.80


6b.58 42.92 851.32 579.69 .733 623.46 621.18 1065.29


87.82 45.33 938.35 667.31 .a15 659.70 650.84 960.83



109.00 46.56 979.62 711.33 .85b 673.55 654.94 900.91



EXIT VELOCITY DIAGRAM BAIA 
CALCULATED AERODYNAMIC BLOCKAGE = .9776 

PERCENT SPAN BETA 4 V4 VU4 M4 VW4 VZ4 U4 
FROM TIP 
(T. E)) (OFG) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC) (Fr/SEC)



0.00 -9.36 648.08 -105.40 .537 639.45 632.43 1382.62


10.99 -9.37 63a.36 -103.97 .529 629.83 628.79 1336.19


29.58 -8.44 624.76 -92.16 .519 617.93 617.92 1257.61


47.63 -7.68 622.99 -83.27 .522 617.o40 616.95 1181.35


66.29 -7.62 602.30 -79.92 .506 596.98 594.79 1102.47


87.70 -6.64 605.66 -7G.02 .507 601.60 593.52 1011.98



100.00 -5.51, 614.79 -59.0t .515 611.95 595.04 960.01



STATOR PERFOPHANCE DATA



PERIChNT SPAN FPO TIP MASS DELTA INCIDENCE ANGLE 0 OMEGA LOSS DEVIATION STAGE STAGE STATOR


LEADING TRAILING FLOW BETA MEAN SUCE SUR FACTOR BAR PARAMETER ANGLE PRESS TEMP POLYTROPIC


EDGE EDGE (PCT) (DEG) (DEG) (DEG) (DEG) RATIO RATI3 EFF



0.00 0.00 0.OC 49.94 4.259 .337 .4851 .0962 .0342 11.569 1.731 1.2357 .7762


11.02 10.99 12.82 52.55 7.012 3.658 .4878 .0575 .0197 7.300 1.728 1.2357 .8683


30.21 29.58 33.41 51.61 6.526 3.220 .5002 .0707 .0230 5.106 1.732 1.2243 .8598


48.17 47.63 52.38 48.76 3.364 .368 .4886 .0614 .0187 4.565 1.747 1.2150 .8876 
66.58 6F.29 70.82 50.54 3.476 .594 .5094 .0481 0137 3.923 1.735 1.1978 .9206


87.82 87.70 89.87 51.97 3.046 .142 .5541 .1448 .0380 4.937 1.139 1.2054 .7987


100.00 100.00 too.Ou 52.07 1.931 -1.510 .5605 .134.7 .0339 13.089 1.738 1.2052 .8234 

MOMENTUM AVERAGE STAGE EFFICIENCY = .808 (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO = 1.7359 
MOMENTUM AVERAGE STAGE EFFICIENCY = .7935 (ADIAHATIC) MASS AVERAGE TEMPERATURE RISE = 1.2147 



NASA SMALL AXIAL COMPRIESSOR TEST 5 DCENiER, 1974 (COMBINEU TEMP.) 

STATOP PERFORMANCE NASA SMALL AXIAL COMPRESSOR (METRIC UNITS)



94 PERCENT DESIGN SPEHD - SCAN NO 5 


INLFT VELOCITY DIAGRAM DATA 

CALCULATFD AERODYNAMIC BLOCKAGE .
.9370 


PERCENT SPAN BETA 3 V3 VU3 M3 VM3 VZ3 U3 

FROM TIP 

(L. E. (DFG) (N/SECj (i/SEC) (M/SEC) (N/SEC) (H/SEC) 


O.1O 40.58 247.55 161.03 .o85 188.02 165.96 424.50 

11.02 43.18 244.04 167.55 .676 178.54 17d.24 407.98 

30.21 43.12 250.92 171.52 .698 183.14 183.14 379.22 

48.17 41.08 256.82 168.77 .723 193.58 193.44 352.29 

66.58 42.92 259.48 17b.69 .733 190.03 189.34 324.70 

87.82 45.33 286.01 203.40 .o15 201.C8 198.38 292.86 


100.00 46.5b 2q8.59 216.81 .856 205.30 199.63 274.60 


EXIT VELOCITY DIA3RAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9776 

PEPCENT SPAN BETA 4 V4 VU4 H4 VM4 VZ4 U4 

FROM TIP 

(T. F.) (DEG) (NISEC) (M/SEC) IM/SECI (H/SEC) (N.SEO) 


0.00 -9.36 197.54 -32.13 .537 194.91 192.76 421.42 

t0.99 -9.37 194.57 -31.69 .529 191.97 191.65 407.27 

29.58 -8.4R 190.43 -28.09 .519 188.34 188.34 383.32 

47.63 -7.68 189.89 -25.38 .522 188.16 ±88.05 360.07 

66.29 -7.62 133.58 -24.36 .506 181.96 181.29 336.03 

87.70 -6.64 184.61 -21.34 .507 183.37 150.91 308.45 


i00.00 -5.51 187.39 
 -17.98 .515 18.652 181.37 292.61 


STATOR PERFORMANCE DATA 


PEPCEIT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE D OMEGA LOSS DEVIATION 
STAGE STAGE STATOR 

LEADING TRAILING FLOW BETA MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS TEMP POLYTROPIC 

EOGF EDGE (PCT) (WEGI (BEG) (BEG) (DEG) RATIO RATIO EFF 


0.00 0.00 OQln 49.94 4.259 .337 .4851 .0962 .0342 11.569 1.731 1.2357 .7762 

11.02 10.99 12.82 52.55 7.012 3.658 .4878 .0575 .0197 7.300 1.728 1.2357 .8683 

30.21 29.58 33.41 51.61 6.526 3.220 .5002 .0707 Vt230 5.106 1.732 1.2243 .8598 

48.17 47.63 52.38 48.76 3.364 .368 .4886 .0614 pi87 4.565 1.747 1.2050 .5876 

66.5q 66.29 70.82 50.54 3.476 .594 .5094 .0481 .0137 3.923 1.735 1.197B .9206 

87.82 87.70 89.87 51.97 3.046 .142 .5541 1448 .0380 4.937 1.739 1.2054 .7981 

100.00 100.00 100.0, 52.07 1.931 -1.510 .5605 .1347 .0339 13.089 1.738 1.2052 .8234 


MOMENTU AVEPAGr STAGE EFFICTDNCY = .8048 (POLYTROPIC) MOMFNtUM AVG. STAGE PRESS RATO = 1.7359

MOMENTUM AVERAGE STAGE EFFICIENCY = .7935 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 1.2147




NASA SMALL AXIAL COMPRESSOR TFST 5 OFCEmBFR, 1974 (COIBINEL TEIIP.) 

POTOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (ENGLISH UNITS) 

94 PEPCENT DESIGN SPLED - SCAN) NO b 
EQUIVALENT WEIGHT FLOW = 3.2618 LOl/SEC EQUIVALENT SPEED = 72326.460 R.P.M. 
PERCENT DESIGN EQUIVALENT FLOW = 89.0580 EQUIVALENT FLOW / INLET ANN AREA = 36.0266 LOl/SEC-SQ FT 

INLET VELOCITY DIA5RAM DATA 

CALCULATED AERODYNAMIC BLOCKAGE = .9964 


PERCENT SPAN [ETA1l V1l VU*I M*i BETAI Vi VUI NI Viii VZI UI 
FROM TIP 

(L. E.) (DEG) (FT/SEC) (FT/SEC) (DEG) IFT/SEC) (FT/SCC) (FT/SECD (FT/SL3) (FI/SEC) 

0.00 71.75 1569.53 1490.63 1.434 0.00 491.51 0.00 .449 491.51 
 475.68 1490.63 

10.14 70.40 1503.02 1415.97 1.375 
 0.00 504.08 0.00 .461 504.08 487.58 1415.97 

26.97 67.94 14C3.22 1292.05 1.239 0.00 547.39 0.06 .563 547.39 537.33 1292.05 

43.48 64.42 1297.66 1118.42 1.193 0.00 560.39 
 0.00 .515 560.39 558.58 1170.42 

61.58 62.35 1170.90 1037.18 1.075 0.00 543.39 B.00 .499 543.39 543.28 1037.18 
84.51 59.60 1006.53 868.15 .921 0.00 509.33 0.00 .466 509.33 502.49 868.15 

100.00 57.P5 898.71 754.21 .821 U.00 *,88.83 0.06 .447 488.83 472.22 754.21 


EXIT VELOCITY DIAGRAM DATA 

CALCULATED AERODYNAMIC BLOCKAGE = .8996 


PERCENT SPAN BETA*2 V*2 VU*2 M*2 BETA2 V2 VU2 M2 VH2 VZ2 U2 

FROt TIP 

(T. E.) (IEG) (FT/SEC) (FT/SEC) (DG) (FT/SECI (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC) 


0.00 60.34 1132.87 984.48 .958 38.71 718.28 449.16 .607 560.52 542.4? 
 1433.64 

11.31 57.19 1071.42 
 900.46 .908 38.98 745.94 469.90 .633 580.62 567.93 1370.36 

30.43 53.94 -61.00 776.90 .818 40.70 745.07 486.48 .635 565.64 562.12 1263.38 

48.87 47.60 886.03 654.28 .761 40.26 782.91 505.95 .672 597.47 597.43 1160.23 

67.44 41.34 776.46 
 512.82 .669 42.99 797.03 543.46 .687 583.01 581.29 1856.28 

88.44 24.35 715.45 294.97 .623 44.65 916.19 643.86 .79a 651.81 641.10 938.83 


100.00 15.62 677.56 182.45 .5)3 t46,b7 95d.90 691.68 .83d2 652.53 630.35 874.13 


ROTOR PERFOPMANCE DATA 


PERCENT SPAN FROM 
TIP ASS DELTA INCIOLNCE ANGLE a OMEGA* LOSS DEVIATION ROTOR ROTOR ROTOR 
LEADING TRAILING FLOW BETA* MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC 

EDGE EOGE POT) (DEG) (DEG) (DEG) (DEG) RATIO EFF EFF 


0.00 0.3n 0.0D 11.41 7.914 7.446 .3872 .1831 .6345 3.354 1.665 .7584 .7750 

10.14 11.31 12.55 13.22 8.604 7.266 .4007 .1858 .0365 2.185 1.675 .7679 .7841 

26.97 30.43 33.01 13.10 8.227 6.068 ".4307 .1545 .6302 3.756 16688 .8180 .8309 

43.48 48.87 52.15 16.82 7.808 4.909 .4353 .0960 .0197' 5.454 1.726 .8958 .9035 

61.58 67.44 70.7? ?1.01 8.021 4.170 .4628 .1102 .0226 10.708 1.706 .8953 .9029 

84.53 88.44 q9.85 35.25 8.255 3.233 .4368 .0671 .0143 15.408 1.811 .9528 .9566 


100.00 100.30 1O9.o 41.413 8.299 
 a.225 .4067 .0825 .0169 22.673 1.811 .9529 .9566 


MOMENTUM AVERAGF ROTOR EFFICIrNCY = .8639 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO 1.7122 

MOMENTUM AVERAGE ROTOR EFFICIENCY = 8532 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1943





NASA SMALL AXIAL COMPRESSOR TFST 5 DECEMBER, 1971, (COMBINED TEMP.)



ROTOR PERFORMANCE NASA SMALL AXIA. COMPRESSOR (METRIC UNITS)



94 PERCENT DESIGN SPEED - SCAN NO 6 
EQUIVALENT 1FIGHT FLOW 1.4795 KG/SEC EQUIVALENT SPEED = 72326.460 R.P.M. 
PERCENT DESIGN EQUIVALENT FLOW 89.0580 EQUIVALENT FLOW / INLET ANN AREA = 175.8957 KG/SEC-SQ M 

INLET VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE = .9964 

PERCFNT SPAN BETASi VVI VUrI M#i BETAi Vi VUI Ml VMi VZI U1 
FROM TIP 
(L. E.) IBEG) (r/SEC) (H/SEC) tOEG) (N/SEt) (M/SEC) (M/SEG) (M/SEC) IM/SEGI



0.00 71.75 478.41 454.34 1.434 0.00 149.81 0.00 .449 149.81 144.99 454.34


10.i. 70.40 458.12 431.59 1.375 0.00 153.64 0.00 .461 153.64 148.61 431.59


26.97 67.04 427.70 393.82 1.289 0.00 166.84 u.00 .503 166.84 163.78 393.82


43.48 64.42 395.53 356.74 1.193 .00 170.81 0.00 .515 170.81 170.26 356.14


61.58 62.35 356.89 316.13 1.075 0.00 165.62 0.00 .499 165.62 165.57 316.13


84.53 59.60 306.79 264.61 .921 G.00 155.24 0.00 .466 155.24 153.16 264.61



100.00 57.05 273.9r 229.88 .821 0.00 149.00 0.00 .447 149.00 143.93 229.88



EXIT VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE = .8996



PERCENT SPAN BETA 42 V'2 VU*2 M*2 OETA2 V2 VU2 M2 VM2 VZ2 U2


FROM TIP


(T. E.) (O0G) (H/SEC) (WISEC) (DEG) (HISEC) (M/SEC) (M/SEC) (/SLd) (HISEC)



0.00 60.34 345.30 300.07 .958 38.71 218.93 136.90 .607 17G.85 165.34 436.97


11.31 57.19 326.57 274.46 .908 38.98 227.67 143.23 .633 176.97 173.11 417.69


30.43 53.94 292.91 236.80 .0B 40.70 227.40 148.28 .635 172.41 171.33 385.08


48.87 47.60 270.0 199.42 .761 40.26 238.63 154.21 .672 182.11 ±82.10 353.64


67.44 41.34 236.67 156.31 .669 42.99 242.93 165.65 .687 177.?0 177.18 321.96


88.44 ?4.35 218.07 89.91 .623 44.65 279.26 196.25 .798 198.67 195.41 286.16



100.00 15.62 206.c2 55.61 .593 46.67 289.84 210.82 .832 198.89 192.13 266.44



ROTOR PERFORMANCE DATA



PERCENT SPAN FROM TIP 'ASS DELTA INCIDENCE ANGLE 0 OMEGA* LOSS DEVIATION ROTOR ROTOR ROTOR

LEADING TRAILING FLOW BETA* MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC

EDGE EDGE (PCT) (DEGI (DEG) (DEG)I (DEG) RATIO EFF EFF
 

0.00 0.00 0.00 1.41 7.914 7.446 .3872 1831 .0345 3.354 1.665 .7584 .7750 
10.14 11.31 12.55 13.22 8.604 7.266 .4007 .1858 .0365 2.185 1.675 .7679 .7841

26.97 30.43 33.01 13.10 8.227 6.068 .4307 .1545 .0302 3.756 1.688 .8180 .8309

43.48 48.87 52.15 16.82 7.808 4.909 .4353 .0960 G0197 5.454 1.726 .8958 .9035

61.58 67.44 70.72 21.01 8.021 4.170 .4628 .1102 .0226 10.708 1.706 .8953 .9029

84.53 88.44 19.8 35.25 8.255 3.233 .4368 .0671 .0143 15.408 1.811 .9528 .9566


100.00 100.00 i00.OO 41.43 0.299 2.225 .4067 .0825 .0169 22.673 1.811 .9529 .9566


MOMENTUM AVERAGE ROTOR EFFICIENCY = .8639 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO 1.7122

MOMENTUM AVERAGE ROTOR EFFICIFNCY= .8532 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = .1943





NASA SNAtL AXIAL COMPRESSOR TEST q DCEMBER, 1974 (COMBINED TEMP.)



STATOR PcRFORMANCE NASA SMALL AXIAL COMPRESSOR (ENGLISH UNITS)



94 PEPCLNT DESIGN SPEED - SCAN NO 6 

INLET VFLOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .8990 

PERCENT SPAN BETA 3 V3 VU3 H3 VH3 VZ3 Us 
FROM TIP 
IL. E.) tOFG) (FT/SEC) (FT/SECl (FT/SFC) (FT/SECI (FT/SEC) 

0.G0 31.77 831.97 462.49 .712 69L.58 683.98 1392.30 
i0.86 34.16 841.48 480.93 .721 690.5B 689.36 1338.91 

29.36 35.39 850.50 492.50 .733 693.40 693.39 1247.94 
47.47 35.09 681.08 506.54 .765 720.92 720.38 1158.88 
66.22 37.53 883.43 538.14 .769 700.60 698.04 1066.72 
87.74 39.95 q79.73 629.05 .861 751.12 741.03 968.94 
100.00 41.26 1017.63 671.08 .899 765,00 743.86 900.64 

EXIT VELOCITY OTAGRA14 DATA 
CALCULATED AERODYNAMIC BLOCKAGE .9480 

PERCENT SPAN BETA 4 V4 VU4 H4 VM4 VZ4 U4 
FROM TIP 
(T. El) (DEG) (FT/SEC) (FT/SEG) (FT/SEC) LFT/SEC) (FT/SEC) 

0.00 -7.71 740.79 -99.38 .628 734.09 726.03 1382.20 
10.97 -7.72 744.87 -100.05 .631 738.12 736.90 1335.84 
29.43 -1.13 736.15 -91.34 .bZ6 730.46 730.45 1257.8? 
47.54 -6.53 738.90 -33.98 .631 734.11 733.57 1181.36 
66.24 -6.72 714.77 -83.67 .610 709.86 707.27 1102.33 
87.70 -5.68 717.10 -70.98 .610 713.58 704.00 1011.69 

10n.00 -4.28 726.91 -54.21 .619 724.89 704.86 959.71 

STATOR PERFORMANCE DATA 

PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE 3 OMEGA LOSS DEVIATION STAGE STAGE STATOR 
LEADING TRAILING FLOW BETA MEAN sUcr SUR FACTOR BAR PARAMETER ANGLE PRESS TEMP POLYTROPIC 
EDGE EDGE (PCT) (DEG) (DEG) (DEG) (DEG) RATIO RATI3 EFF 

0.00 0.00 0.00 41.48 -2.546 -6.468 .3546 .0862 .0308 13.2±9 1.624 1.2063 .6559 
11.86 10.97 12.55 42.58 -1.308 -4.670 .3546' .0791 .0272 8.959 1.636 1.2063 .6991 
29.36 29.43 33.01 42.51 -1.I69 -4.501 .3588 .0744 .0243 6.481 1.650 1.1969 .7572 
47.47 47.54 52.15 41.62 -2.565 -5.571 .3641 .0959 .0292 5.724 t.673 1.1881 .7379 

66.22 66.24 70.72 44.25 -1.867 -4.759 .3883 .0899 .0256 4.A27 1.657 1.1639 .7890 
87.74 87.70 89.85 45.63 -2.318 -5.227 .4496 .2145 .0565 5.895 1.662 1.1936 .6314 
100.00 100.00 100.00 45.53 -3.374 -6.815 .4561 .2015 .0508 14.320 1.662 1.1937 .6783 

MOHrNTUM AVERAGE STAGE EFFICIrNCY .8083 (POLYTROFIC) MOMENTUM AVG. STAGE PRESS RATIO 1.6540 
MOMENTUM AVERAGE STAGE EFFICIENCY = .7943 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1943 



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

STATOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (METRIC UNITS) 

94 PEPCENT DESIGN SPEE0 - SCAN NO 6 

INLET VELOCITY OIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE .8990 

PERCENT SPAN BETA 3 V3 VU3 M3 VM3 VZ3 U3 
FROM TIP 
(L. E.) (DEG) (M/SEC) (H/SEG) (N/SEC) (N/SEC) (H/SE¢) 

0.00 33.77 253.59 140.97 .712 21U.79 268.48 424.37 
10.86 34.86 256.48 146.59 .721 210.47 210.12 408.i0 
29.36 35.39 259.23 150.11 .733 211.35 211.34 380.37 
47.47 
66.22 

35.09 
37.53 

268.55 
269.27 

154.39 
164.03 

.765 

.769 
219.74 
213.54 

219.57 
212.46 

353.23 
325.14 

87.74 39.95 298.62 1)1.73 .i6I 228.94 225.87 292.89 
100.00 41.26 310.t7 204.54 .899 233.17 226.73 274.52 

EXIT VELOCITY DIAGRAM DATA 
CALCULAIED AERODYIAMI BLOCKAGE = .9480 

PERCENT SPAN BETA 4 V4 VU4 H4 VM4 VZ4 U4 
FROM TIP 
CT. E.) (EG) (H/SEC) (M/SEC (H/SEC) (N/SEC) (H/SEC) 

0.00 -7.71 225.79 -30.29 .628 223.75 221.29 421.29 
10.97 -7.72 227.04 -30.50 .631 224.98 224.61 407.16 
29.43 -7.13 224.38 -27.84 .626 222.64 222.64 383.40 
47.54 -6.53 225.22 -25.60 .631 223.76 223.59 360.08 
66.24 -6.72 217.86 -25.50 .6iq 216.37 215.57 335.99 
87.70 -5.68 218.57 -21.64 .610 217.50 214.58 308.36 

100.00 -4.28 221.56 -16.52 .619 220.95 214.84 292.52 

STATOR PERFORMAN3E DATA 

PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE 0 OMEGA LOSS DEVIATION STAGE STAGE STATOR 
LEADING 
EDGE 

TRAILING 
EDGE 

FLOW 
(PGT) 

BETA 
(DEG) 

MEAN 
(DEG) 

SUCT SUR 
(BEG) 

FACTOR BAR PARAMETER ANGLE 
(DEG) 

PRESS 
RATIO 

TEMP 
RATI 

POLYTROPIC 
EFF 

O.p0 
10.86 

O.qO 
10.97 

0.00 
12.55 

41.48 
42.58 

-2.546 
-1.308 

-6.468 
-4.670 

.3546 

.3546 
.0862 
.0791 

.0308 

.0272 
13.219 
8.959 

1.624 
1.63b 

1.2063 
1.2063 

*6559 
.6991 

29.36 29.43 33.01 42.51 -1.1b9 -4.501 .3588 .0744 .0243 6.481 1.650 1.1969 .7572 
47.47 47.54 52.15 41.62 -2.565 -5.571 .3641 .0959 .0292 5.724 1.673 141881 .7379 
66.22 66.24 70.72 44.25 -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 .4496 .2145 .0565 5.895 1.662 1.1936 .6314 
100.00 100.00 1a0.00 45.51 -3.374 -6.815 .4561 .2015 .t508 14.320 1.662 1.1937 .6783 

MOMENTUM AVERAGE STAGE EFFICIrMCY z 
MOMENTUM AVERAGE STAGE EFFICIENCY = 

.8083 

.7943 
(POLYTROPIC) 
(ADIABATIC) 

MOMENTUM AVG. STAGE PRESS RATIO 
MASS AVERAGE TEMPERATURE RISE 

= 1.6540

1.1943




NASA SMALL AXIAL COMPRESSOR T ST 5 DEGEMBER, 1974 (COMBINED TEMP.) 

ROTOR PERFOVMANZE NASA SMALL AXIA- COMPRESSOR (ENGLISH UNITS)



70 PIPCENT DESIGN SPEED - SCAN NO 1 
EQUIVALENT WETGHT FLOW 2.4218 LBM/SEC EQUIVALENT SPEED = 53603.673 R.P.M. 
PERCENT DESIGN EQUIVALENT FLOW = 66.1213 EQUIVALENT FLOW / INLET ANN AREA = 26.7478 LON/SEC-SQ FT 

INLET VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE = .9933



PERCENT SPAN BTA i V*1 VU i fi BETAi VI VUI Mi Vi1 VZi U1


FROM TIP


(L. F.) (BEG) (FT/SEC) (FT/SECI (DEG) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC)



0.03 72.58 1157.89 ±104.76 1.048 0.00 346.73 0.00 .314 346.73 335.57 1±04.76


9.23 71.41 l112.4? 1054.41 1.007 .OO 354.54 0.00 .321 354.54 342.94 1054.41


24.85 68.46 flLjfH8 969.12 .945 0.00 382.51 0.00 .347 382.51 375.43 969.12 
40.31 66.16 q67.34 884.77 .878 0.00 391.04 0.00 .355 391.04 389.78 884.77


5.019 64.21 574.?2 787.16 .793 0.80 380.32 0.00 .345 380.32 380.19 787.16


82.73 61.29 744.a8r 653.25 .674 0.00 357.86 0.00 .324 357.86 353.05 653.25



100.00 59.31 656.94 558.98 .594 0.00 345.13 0.00 .312 345.13 333.4D 558.98



EXIT VELOCITY DIAGRAM DATA


CALCULATFD AERODYNAMIC BLOCKAGE = .9142



PERCENT SPAN BETA42 V4 2 VU*2 tM2 BETA2 V2 VU2 M2 VN2 VZ2 U2


FROM TIP


(T. F.) (OTG) (FT/SEC) tFT/SEC) (DEG) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC)



0.00 61.34 855.58 750.79 .743 37.23 515.28 311.73 .448 410.28 397.07 1062.52


11.21 57.53 917.02 690.06 ,712 36.70 545.54 325.99 .475 437.43 427.67 1016.05


29.89 55.14 772.17 633.59 .677 34.64 536.47 304.96 .470 441.36 438.61 938.56


48.05 49.1± 700.37 529.43 .615 3b.06 567.17 333.85 .498 458.50 458.47 863.29


66.74 39.49 651.10 414.11 .575 36.49 624.96 371.65 .552 502.44 500.96 785.75


87.6' ?4.B0 594.7q 249.49 .527 39.78 702.57 449.58 .623 539.89 531.02 699.07


100.00 16.78 564.69 163.02 .502 41.88 726.20 484.83 .646 540.65 522.28 647.85



ROTOR PERFOPHANCE DATA



PERCFNT SPAN FROM TIP ,ASS DELTA INCIDENCE ANGLE 0 OMEGA* LOSS DEVIATION ROTOR ROTOR ROTOR 
LEADING TRAILING FLOW BETA* MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC 
EDGE EDGE (POT) (DEG) (DEG) (DEG) (BEG) RATIO EFF EFF 

0.00 0.0 0 a.00 11.23 8.738 8.270 .3636 .2084 .0380 4.354 1.269 .6628 .6739 
9.23 11.21 11.43 13.79 9.424 8.144 .3720 .2023 .b393 2.606 1.282 .6914 .7020 

24.85 29.89 30.61 13.32 9.292 7.267 .1567 .1198 .6228 4.772 1.287 .8134 .8199 
40.31 48.05 48.89 17.05 9.120 6.394 .381l .0969 .0193 6.567 1.310 .8668 .8718 
5619 66.74 67.1 24.71 9.497 5.795 .3714 .0495 .0104 8.332 1.345 .9436 .9460 
82.73 87.65 96.61 16.48 9.731 4.758 .3419 .0297 .0063 14.756 1.389 .9765 .9775 

100.00 100.00 100.00 41.53 9.555 3.481 .2944 .0366 .0074 23.831 1.389 .9764 .9775 

MOMENTUM AVERAGE ROTOR EFFICIEtCY = .8479 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO = 1.3174


MOMENTUM AVERAGF ZOTOR EFFICIENCY = .8419 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.0972





NASA SMALL AXIAL CONPRESSOR TFST 5 DECEMBER, 1974 (COMBINED TEMP.)



ROTOR PERFORMANCE NASA SMALL AXIA. COMPRESSOR (METRIC UNITS) 

70 PERCENT DESIGN SPEED - SCAN NO I 
EQUIVALENT HEIGHT FLOW = 1.0995 KG/SEC EQUIVALENT SPEED = 53603.673 R.P.M. 
PERCENT DESIGN EQUIVALENT FLOW 66.1213 EQUIVALENT FLOW / INLET ANN AREA = 130.5941 KG/SEC-SQ M 

INLET VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE = .9933



PERCENT SPAN RrTA# V1 VUQI M*1 IETAI Vi VUI MI VMi VZI Ui 
FROM TIP 
(L. E.) (DEG) (M/SEC) (M/SEC) (DEG) (M/SEC) (M/SEC) (M/SEC) (H/SEC) (N/SEC)



0.00 72.58 352.93 336.73 1.048 C.00 105.68 0.00 .314 105.68 102.28 336.73


9.23 71.1 339.C7 321.38 1.007 O.00 108.06 0.00 .321 108.06 104.53 321.38



24.85 68.46 317,56 295.39 .945 0.00 116.59 0.00 .347 116.59 114.45 295.39


40.31 66.16 294.84 269.68 .878 0.00 119.19 0.00 .355 119.19 118.81 269.68


56.19 64.21 266.46 239.93 .793 0.00 115.92 0.00 .345 115.92 115.88 239.93


82.73 61.29 227.G3 199.11 .674 0.00 109.08 0.00 .324 109.08 107.61 199.11



100.00 r8.3± 2110.23 170.38 .594 0.00 105.20 0.00 .312 105.20 101.52 170.38



EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9142 

PERCENT SPAN RETA*2 V42 VU*2 M*2 BETA2 V2 VU2 M2 VM2 VZ2 U2


FROM TIP


(T. E.) (DEG) (H/SEC) (M/SEC) (OEG) (M/SECk (M/SEC) (H/SEC) (M/SEC) (HSEC)



0.00 61.34 260.78 228.84 .743 37.23 157.06 95.02 .448 125.05 121.03 323.86


11.21 57.63 249.03 210.33 .712 36.70 166.28 99.36 .475 133.33 t30.41 309.69


29.89 55.14 235.36 193.12 .677 34.64 163.52 92.95 .470 134.53 133.69 286.07


46.C5 49.11 213.47 161.37 .615 36.06 172.87 101.76 .498 139.75 139.74 263.13


66.74 39.49 198.46 126.22 .575 36.49 190.49 113.28 .552 153.14 152.69 239.50


87.65 24.80 181.28 76.05 .527 39.78 214.14 137.03 .623 164.56 161.85 213.08 

100.00 16.78 172.12 49.69 .502 41.88 221.35 141.78 .646 164.79 159.19 197.46



ROTOR PERFOPMANOE DATA



PEPCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE 0 OMEGA* LOSS DEVIATION ROTOR ROTOR ROTOR 
LEADING TRAILING FLOW BETA* MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC 
EDGE EDGE (PCT) (DEG) (DEG) (OEG) (DEG) RATIO EFF EFF 

0.00 0.00 0.00 11.23 8.738 8.270 .3636 .208. .0380 4.354 1.269 .6628 .6739


9.23 11.21 11.43 13.79 9.424 3.144 .3720 .2023 ,593 2.606 1.282 .6914 .7020



24.85 29.89 30.61 13.32 g.292 7.267 .3567 .1198 .228 4.772 1.287 .8134 .8199


40.31 48.0' 48.89 0?.05 9.120 6.394 .3811 .0969 .0193 6.567 1.310 .8b68 .8718


58.19 66.74 67.74 24.72 9.497 5.795 .3714 .0495 .010. 8.332 1.345 .9436 .9460


82.73 97.65 35.61 36.48 9.731 4.758 .3419 .0297 ,u0b3 14.756 1.389 .9765 .9775



100.00 109.00 10.00 41.53 9.555 3.481 .2944 .0366 Ou74 23.831 1.389 .976. .9775



MOMENTUM AVERAGE ROTOP EFFICIENCY = .8479 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO 1.3174


MOMENTUM AVEPAGE ROTOR FFFICIFNCY = .8419 (AOIABATIC) MASS AVERAGE TEMPERATURE RISE 1.0972





NASA SMALL AXIAL COMPRESSOR TFST 5 DECEMOER, 1974 (COMBINED TEMP.)



STATOR PERFORMANCF NASA SMALL AXIAL COMPRESSOR (ENGLISH UNITS)

SPAG 70 PERCENT DESIGN SPEED - SCAN NO I 

TJALO0y INLET VELOCITY DIAGRAM OATACALCULATED AERODYNAMIC BLOCKAGE .9023



PERCENT SPAN BETA 3 V3 VU3 M3 VH3 VZ3 U3


FROM TIP

sL. F.) (DEG) (FT/SEG) IFT/SEG) (FT/SEC) (FT/SEC) (FT/SEC)



0.00 32.10 604.04 320.99 .529 511.70 506.08 1031.88


10.58 32.60 b18.88 333.44 .543 521.38 520.51 993.35


28.53 29.56 619.56 308.46 .547 537.31 537,31 927.93 
46.20 31.05 647.16 333.76 .573 554.46 554.5 863.54


65.06 32.10 691.40 367.41 .614 585.70 583.56 794.61 
86.96 35.62 754.'68 439.54 ,673 613.47 605.23 715.03 

106.00 36.83 784.85 470.51 .703 628.18 610.82 667.50 

EXIT VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE 1.0051



PERCENT SPAN BETA I V4 VU4 114 VM4 VZ4 U4 
FROM TIP 
(T. EF) (DEG) (FT/SEC) (FT/SEC) (FT/SECI (FT/SEC) (FT/SEC) 

0.00 -20.00 546.52 -186.92 .476 513.56 507.92 1024.40


10.89 -2c.05 558.40 -191.44 .487 524.55 523.68 990.3&


29.37 -17.09 555.15 -163.16 .487 530.63 530,62 932.43


47.50 -15.17 568.17 -148.71 .499 548.36 547.96 875.56 
f6.54 -12.74 599.67 -132.25 .528 584.91 582.77 816.05 
87.7q -8.80 630.30 -96.42 .555 622.88 614.52 749.50 

100.00 -7.03 639.46 -78.31 .563 634.65 617.11 711.28 

STATOR PERFORMANCE DATA



PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE 13 OMEGA LOSS DEVIATION STAGE STAGE STATOR


LFAnING TRAILING FLOW BETA MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS TEMP POLYTROPIC


EDGE EDGE (PCT) (DEG) (DEG) (BEG) (DEG) RATIO RATIO EFF



0.00 0.00 0.00 52.10 -4.218 -8.141 .3998 .0577 .0195 .929 1.256 1.1061 .7152


10.58 10.89 11.43 52.65 -3.558 -6.933 .3924 .0589 .0192 -3.342 1.268 1.186± .7183 
28.53 ?9.37 30,61 46.95 -6.655 -10.010 .3537 .0492 0155 -3.476 1.275 1.0911 .7785 
46.20 47.90 48.8q 46.22 -6.505 -9.530 .34q9 .0747 .0221 -?.921 1.290 1.0923 .7131 
65.06 66.54 67,74 44.84 -7.147 -10.070 .3369 .0827 .0232 -1.202 1.320 1.0936 .71G6


86.96 87.79 88.61 44.42 
 -6.473 -9.414 .3465 .1145 .0299 2.777 1.348 1.1007 .b786



100.00 100.00 190.00 43.87 -7.798 -11.239 .3532 .1067 .u268 11.562 1.347 1.1066 .7335



MOMENTUM AVEPAGF STAGP EFFICIFNCY = .9129 (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO 1.3025

MOMENTUM AVEPAGE STAGE EFFICIENCY = o8058 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.0972




NASA SMALL AXIAL COMPPESSOR T-ST 5 DECEMBER, 1974 (COMBINLO TEMP.) 

STATOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (METRIC UNITS)



70 PERCENT DESIGN SPEED - SCAN NO ± 

INLET VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE .9023 

PERCENT SPAN BETA 3 V3 VU3 M3 
 V$3 VZ3 U3


FROM TIP


(L. E.) (DFG) (M/SECI (M/SEC) (N/SEC) (M/SEC) (fuSED)



0.00 32.10 184.11 
 97.84 .529 155.97 154.25 314.52


10.5q 32.60 188.64 101.63 .543 158.92 158.65 302.77


28.53 29.86 185.84 94,02 .547 163.77 163.77 282.83


46.20 
 31.3r 197.26 101.73 .b73 ±69.ta 168.87 263.21


65.r6 32.10 210.74 111.99 .614 
 178.52 177.8 242.26


86.96 35.62 230.03 
 133.97 .673 186.99 184.47 217.94



100.00 36.13 239.22 143.41 .703 
 191.47 186.16 203.45



EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = 1.0051 

PERCENT SPAN BETA 4 V4 VU4 
 M4 VM4 VZ4 U4


FROM TIP


(T. r.) (DEG) IM/SEC) (M/SEC (M/SEC) (M/SEC) (M/SEC)



0.00 -20.00 166.58 -56.97 
 .476 156.53 154.81 312.24


10.89 -29.05 t70.20 -58.35 
 .487 159.88 159.62 301.84


29.37 -17.09 169.21 -49.73 
 .87 161.74 161.73 284.21


47.50 -15.17 173.18 -45.33 .499 
 167.14 167.02 266.90


66.54 -12.74 182.78 -40.31 .528 178.20 177.63 248.73


87.79 -8.80 192.12 -29.39 .555 
 189.85 167.31 228.45



100.09 -7.03 194.91 
 -3.87 .563 193.44 188.10 216.80



STATOR PERFOPMANCE DATA



PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE a OMEGA 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



0.00 0.00 0.00 52.10 -4.218 -6.141 .3998 .0577 .0195 .929 1.256 1.1051 .7152


10.58 10.39 1.43 52.65 -3.558 -6.933 .3924 .0509 .0192 -3.342 1.268 ±.1kb1 .7183


28.53 29.37 30.61 46.95 -6.b55 -1d0.iO .3537 .0492 .0155 -3.476 1.275 1.0917 .7785


46.20 47.50 48.99 46.22 -6.b05 -9.530 .3491 .0747 .0221 -2.921 1.290 1.0923 .713l


65.06 66.54 67.74 44.84 -7.147 -10.070 .3369 .0827 .0232 -1.202 1.320 1.0936 .7106


86.96 87.79 88.61 44.42 -6.473 -9.414 .3465 .1145 .0299 2.777 1.348 1.1007 .6786



100.00 100.30 10.00 43.87 -7.798 -11.239 .3532 1G67 .0265 11.562 1.347 1.1008 .7335



MOMENTUM AVE0AGE STAGF EFFICIENCY ..8129 (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO 1.3025 
MOMFNITUM AVERAGE STAGE EFFICIENCY = .8058 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 1.0972 



NASA SMALL AXIAL COMPRCSSOR TFST 5 DECEIIER, 1974 (CON3INED TEMP. 

POTOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (ENGLISH UNITS)



EQUJIVALENT WFTGNT FLOW 
PERCENT DESIGN EQUIVALENT FLOW 

: 2.3623 
64.4965 

70 PEPCENT DESIGN SPEED - SCAN NO 2 
LBM/SEG EQUIVALENT SPEED 

EQUIVALENT FLOW / INLET ANN AREA 
= 
= 

53569.214 R.P.H. 
26.0905 LBN/SEC-SQ FT 

INLET VELOCITY DIASRAN DATA 
CALCULATLO AERODYNAMIC BLOCKAGE = .9915 

PERCENT SPAN 
FROM TIP 
(L. E.) 

BETA*I 

(OEGI 

V 1 

(FT/SEC) 

VUl1 

(FT/SEt) 

11t BFTA± 

(DEGI 

VI 

(FT/SEC) 

VUl 

(FT/SEC) 

HI VMI 

(FT/SEC) 

VZI 

(FT/SEG) 

UI 

(FT/SEG) 

0.00 
9.19 
74.75 
40.19 
58.03 
82.6 

10o.00 

73.01 
71.93 
69.00 
6b.75 
64.84 
61.96 
59.00 

1154.12 
11i6.93 
1037.98 
963.07 
870.09 
740.20 
651.68 

1104.05 
1053.94 
969.06 
884.84 
787.93 
653.30 
553.62 

1.044 
1.003 
.941 
.873 
.788 
.670 
.589 

OG 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

337.30 
344.85 
371.3 
380.22 
369.86 
343.C0 
335.61 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.06 

.305 

.312 

.337 

.345 

.335 

.315 

.3u3 

337.30 
344.85 
371.93 
380.24 
369.86 
348.00 
335.61 

326.44 
333.57 
365.09 
378.99 
369.73 
343.33 
324.21 

1104.05 
1053.94 
969.06 
884,84 
787.53 
653.30 
558.62 

EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .8956 

PERCFNT SPAN 
FROM TIP 
IT. C.) 

BFTA*2 

fEG) 

V*2 

(FT/SC) 

VU*2 

(FT/SEC) 

M*2 BETA2 

(BEG) 

V2 

(FT/SEC) 

VU2 

(FI/SEC) 

M2 VM2 

(FTISEC) 

VZ2 

(FT/SEC) 

U2 

(FT/SEC) 

0.c0 
11.05 
29.55 
47.66 
66.67 
87.82 

100.00 

61.10 
57.56 
54. 5 6 
49.19 
39.23 
23.55 
15.30 

849,12 
809.50 
7,5.B8 
684,37 
6l1,99 
585.98 
5r7.72 

743.34 
683.21 
619.12 
517.95 
399.71 
234;10 
147.19 

.737 

.704 

.665 

.600 

.557 

.519 

.495 

37.81 
37.47 
36.01 
37.75 
38.25 
40.81 
42.92 

519.51 
547.09 
544.66 
565.74 
623.32 
709.70 
734.59 

31P.50 
332.85 
320.24 
346.37 
385.86 
463.79 
500.24 

.451 

.476 

.477 

.496 

.549 

.629 

.653 

410.43 
434.18 
440.57 
447.32 
489.53 
537.18 
537.94 

397.21 
424.70 
437.82 
447.29 
488.09 
528.36 
519.66 

1061.84 
1016.06 
939.36 
864.32 
785.56 
697.89 
647.43 

ROTOR PERFORMANCE DATA 

PERCFNT 
LEADING 
EDGE 

SPAN FIOH TIP 
TRAILING 
CODE 

MASS 
FLOW 
(POT) 

DELTA 
BETA* 

OEGI 

INCIDENCE ANGLE 
MEAN SUCT SUR 
IDEG) (OEG) i 

0 
FACTOR 

OMEGA* 
BAR 

LOSS 
PARAMETER 

DEVIATION 
ANGLE 
IDEG) 

ROTOR 
PRESS 
RATIO 

ROTOR 
ADIABATIC 

EFF 

ROTOR 
POLYTROPIC 

EFF 

0.00 
9.19 
24.75 
40.19 
58.03 
82.64 
±00.00 

0.00 
11.95 
29.55 
47.66 
66.67 
87.82 

100.00 

O.ob 
11.39 
30.50 
48.77 
67.6C 
88.55 
100,00 

11.92 
14.32 
14.44 
17.56 
25.61 
38.41 
43.70 

9.175 
9.883 
9.816 
9.695 
10.109 
10.392 
10.250 

8.707 
8.605 
7.797 
6.976 
t.415 
5.421 
4.176 

.3695 

.3792 

.3712 

.3991 

.3949 

.3539 

.3044 

.1991 

.1953 

.1221 

.1064 

.6644 

.0225 

.0297 

.0366 

.0380 

.0236 

.G211 

.0136 

.0048 
,0061 

4.104 
2.505 
4.085 
6.443 
8.00 

13.745 
22.354 

1.286 
1.297 
1.305 
1.320 
1.354 
1.405 
1.406 

6859 
.7G97 
.6194 
.0596 
.9296 
.9828 
.9828 

.6968 

.7201 

.8261 

.8650 

.9325 

.9636 

.9636 

MOMENTUM AVFRAGE ROTOP VFFICIENCY = .8520 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO= 1.3314


HOMFNTIU AVFRAGE IOTOR LEFFICIENCY = .8459 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1005





NASA SMALL AXIAL COMPR-SSOR TST 5 DECENBER, 1974 (COM3INED TEMP.) 

ROTOR PERFOR.AIICE NASA SMALL AXIAL COMPRESSOR (METRIC UNITS) 

- 70 PERCENT DESIGN SPEED - SCAN NO 2 
EQUIVALFMT WEIGHT FLOW 1.0715 KG/SEC EQUIVALENT SPEED = 53569.214 R.P.H. 
PERCENT DESIGN FOIJTVALENT FLOW 64.4965 FQUIVALENT FLOW / INLET ANN AREA = 127.3850 KG/SEC-SQ M 

INLFT VELOCITY DIAGRAM )ATA


CALCULATED AERODYNAMIC BLOCKAGE = .9915



PERCENT SPA BETA I V1t VUNI M*i BETAI Vt VUI Ni VM1 VZI UI 
FROM TIP 
(L. F.) (DEG) ('4/SEC) (M(SEC) (DEG) (M/SEC) (M/SEC) (M/SECI (M/SEC) (M/SEC)



0.00 73.01 351.87 336.51 1.044 0.00 102.81 0.00 .305 102.81 99.50 336.51


9.19 71.88 338.LO 321.24 1.003 0.po 103.11 0.00 .312 105.11 101.67 321.24



24.75 69.00 316.38 295.3? .941 0.00 113.36 0.06 .337 113.36 111.28 295.37


40.19 6f.75 293.54 269.70 .873 0.00 115.89 0.00 .345 1is.89 115.52 269.70


V8.03 E4.84 265.19 240.04 .788 0.00 112.73 0.00 .335 112.73 112.69 240.04


82.64 61.96 225.61 199.12 .670 0.00 106.07 0.00 .315 106.07 104.65 199.12 

i00.00 59.00 19a.63 i70.27 .589 0.00 102.30 0.00 .303 102.30 98.82 170.27 

EXIT VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE = .8956



PERCENT SPAN BFTA*2 V*2 . VUJ2 M*2 lETA2 V2 VU2 M2 VM2 VZ2 U2 
FROM TIP 
IT. E.) (0EG) (M/SEC) (MISECI (DEG) (N/SEC) (M/SEG) (H/SEC) (N/SEG) (H/SEC)



0.00 61.10 258.81 226.57 .737 37.81 153.35 97.08 .451 125.10 1z1.07 323.65


11.05 57.56 
 246.74 208.24 .704 37.41 16c.75 101.45 .476 132.34 129.45 309.69


29.55 54.56 231.61 188.71 .665 36.01 166.01 97.61 .477 134.29 133.45 286.32


47.66 49.19 208.6C 157.67 .600 37.75 172.44 105.57 .496 136.34 136.33 263.44


66.67 39.23 192.63 121.83 .557 38.25 ±89.99 117.61 .549 149.21 148.7? 239.44 
87.82 23.55 
 178.61 71.35 .519 40.61 Zi6.32 141.36 .629 163.73 161.04 212.72



1005.0 15.30 169.99 44.86 .495 42.92 223.90 152.47 .653 163.96 158.39 197.34



ROTOR PERFORMANCE DATA 

PERCFNT SPAN FROM TIP 4ASS DELTA INCIDENCE ANGLE a OMEGA* LOSS DEVIATION ROTOR ROTOR ROTOR 
LEADING TRAILING FLOW BETA* NEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC 
EDGE EDGE (POT) IDEG) IOEG) IOEG) (DEG) RATIO EFF EFF 

0.00 .0e 0.00 11.92 9.175 8.707 .3695 .1991 .2366 4.104 1.286 .6859 .6968


9.19 11.35 11.39 14.32 9.883 8.605 .3792 .1953 .G380 2.505 1.297 .7097 .7201



24.75 29.55 10.50 14.44 9.816 7.797 .3712 .1221 .0236 4.085 1.305 .8194 .8261


40.19 47.66 48.77 17.56 9.695 6.976 .3991 .1064 .0211 6.443 1.320 .8596 .8650


58.03 66.67 
 67.61 25.61 10.109 6.415 .3949 .0644 .G136 8.010 1.354 .9295 .9325


82.64 87.82 88.55 38.41 10.392 5.421 .3539 .0225 0U48 13.745 1.405 .9828 .9836


100.C0 100.0n i0o.00 43.70 10.250 4.176 .30414 .0297 .0061 22.354 1.406 .9826 .9036



MOMENTUM AVPRAGF ROTOR EFFICIFCY = .8523 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO = 1.3314


MOMENTUM AVERAGE ROTOR FFFICIENCY = .8459 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 1.1005





NASA SHALL AXIAL COMPPESSOR TrST 5 0LCEMHER, 1974 (COMBINED TEMP.) 

O RDE STATOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (ENGLISH UNITS)GNA'PAIhr Jp 
DFI POOR QUALITY 70 PERCENT DESIGN SPEED - SCAN NO 2 

INLET VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE .8986



PERCENT SPAN BETA 3 V3 VU3 M3 VH3 VZ3 U3


FPOM TIP


(L. F.) (DFG) (FT/SEC) (rT/SEC) (FT/SEC) (FT/SECI (FT/SEC)



0.00 33.51 594.07 327.96 5i9 495.34 489.90 1031.22


10.51 34.10 607,56 340.59 .531 503.11 502.28 992.96



28.37 31.82 614,87 324.19 .541 522.46 522.46 927.92


46.02 33.09 634.93 346.64 .560 531.96 531.56 863.64


65.06 34.13 680.13 381.6a .603 562.99 560.93 794.31


87.05 37.04 752.41 453.18 .670 600.62 592.55 714.22


±on.r.o 38.28 783.78 485.52 .70G 615.29 598.29 667.07



EXIT VELOCITY DIAGRAM DATA 
CALCULATFD AERODYNAMIC BLOCKAGE = 1.8009 

PERCENT SPAN BETA 4 V4 VU4 M'4 VH4 VZ4 U4


FROM TIP


(T. El (DEG) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SECO (FT/SEt)



0.00 -20.92 525.35 -187.59 .456 490.72 486.33 1023.74


10.92 -20.97 534.96 -191.44 .465 499.54 498.71 989.58


29.47 -18.02 535.50 -165.65 .468 509.24 509.23 931.51


47.63 -15.55 548.46 -147.06 .480 528.37 527.99 874.69


66.61 -13.11 57q,18 -131.42 .508 564.07 562.01 815.31


87.88 -8.86 612.16 -94.30 .537 604.85 596.73 748.75



100.00 -6.57 621.82 -71.20 .546 617.73 600.66 710.82



STATOR PERFORMANCE OATA



PEPCEHT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE 2 OMEGA LOSS DEVIATION STAGE STAGE STATOR


LEADING TRAILING FLOW BETA MEAN SJCT SUR FACTOR BAR PARAMETER ANGLE PRESS TEMP POLYTROPIC


EDGE EDGE (POT) (DEG) (DEG) (DEG) (DEG) RATIO RATIO EFF



0.00 0.00 6.00 54.43 -2.310 -b.733 .43fi0 .0570 .0192 .009 1.273 1.1084 .7643


10.51 10.92 11.39 55.07 -2.059 -5.438 .4238 .0602 .0195 -4.270 1.283 1.1684 .7605


28.37 29.47 30.50 49.84 -4.691 -6.047 .3905 .0589 .0184 -4.416 1.292 1.0964 .7821


46.02 47.63 48.77 48.64 -4.446 -7.475 .3730 .0562 .0t6& -3.387 1.306 1.0959 .8042


65.06 66.61 67.60 47.24 -5.116 -8.039 .3615 .0674 .0188 -1.578 1.334 1.0971 .7864


37.05 87.88 38Ar5 45.90 -5.07q -8.016 .3725 .1±71 .0306 2.715 1.363 1.1037 .7044



100.00 100.30 10f.00 44.85 -6.355 -9.796 .377t .1089 .0274 12.021 1.363 1.1638 .7527



MOMENTUM AVERAGE STAGE EFFICHNCY = .8217 (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO 1.3179 
MOMENTUM AVERAGE STAGE EFFICIENCY = .147 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1005 



NASA SMALL AXIAL COMER-SSOR IFST 5 DECEMBER, 1974 (CONBINLD TEMP.? 

STATOR PERFORMANCE NASA SHALL AXIAL COMPRESSOR (METRIC UNITS)



70 PERCENT DESIGN SPEED - SCAN NO 2 

INLET VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE .8986



PERCENT SPAN BETA 3 V3 VU3 H3 VM3 
 VZ3 U3


FROM TIP


(L. E.) (DEG) (M/SEC) (M/SEC) (N/SEC) (M/SEC) (H/SEC)



0.00 33.51 181.07 99.96 .519 150.98 149.32 314.32


10.51 
 34.10 185.18 103.81 .531 153.35 153.c9 302.65


28.17 31.32 187.41 9b.81 .541 159.25 159.25 282.83


46.02 33.4q 193.r3 105.65 .560 162.14 162.02 263.24


65.06 
 34.13 207.30 116.31 .603 17t.60 170.9? 242.11


87.05 37.04 2a9.33 138.13 .670 183.07 180.61 217.69



109.00 33.28 238.90 147.99 .700 187.54 182.36 
 203.J2



EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = 1.0009 

PERCENT SPAN BETA 4 V4 V4 H4 VM4 VZ4 U4 
FROM TIP 
(T. E.) (DIEG) (M/SECI (N/SEC) (M/SEC) IM/SECI (H/SEC) 

0.0 -20.92 
 160.13 -57.18 .456 149.57 147.93 312.04


10.92 -20.97 163.06 -58.35 .465 152.26 152.01 301.62


29.47 -iB.02 163.22 
 -50.49 .466 155.21 155.21 283.92


47.63 -15.55 167.17 -44.82 .480 161.05 160.93 266.61


66.E1 -13.11 176.53 -40.06 .508 171.93 171.30 248.51


37. s -S.16 186.59 -28.74 .537 184.36 ±81.88 228.22



100.00 -6.57 189.53 -21.70 .546 188.28 183.08 
 216.66



STATOR PERFORMANCE DATA



PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE 1 OMEGA LOSS DEVIATION STAGE STAGE STATOR


LEADING 
 TRAILING FLOW BETA MEAN StCT SUR FACTOR BAR PARAMETER ANGLE PRESS TEHP POLYTROPIC


EDGE EDGE (PCT) IDEG) (DEG) (DEG) (DEG) RATIO RATIO EFF



8.0n 0.o 0.00 54.43 -2.810 -6.733 .4300 .0570 .0192 .009 1.273 1.1084 .7643


10.51 10.92 11.39 55.07 -2.059 -5.438 .4238 .0602 .0195 -4.270 1.283 1.i1084 .7605


28.37 29.47 10.50 49.84 -4.691 -8.047 .1905 .0589 .0184 -4.416 1.292 1.0964 .7021


46.02 47.63 48.77 48.64 -4.446 -7.475 .3730 .0562 .0166 -3.307 1.306 1.0959 .6042


65.06 66.61 67.6C 47.24 -5.116 -8.039 .3615 .0674 .0188 -1.578 1.344 1.0971 .1864


87.05 87.88 58.55 45.90 -5.07q -8.016 . 3725 .1171 .0306 2.715 1.364 1.1037 .7044 
100.00 100.00 100.0 44.85 -6.355 -9.796 .3771 .1069 .0274 12.021 1.363 1.1038 .1527 

MOMENTUM AVERAGE STAGE EFFICIrNCY = .1217 (POLYTROPIC) 1OHENrUM AVG. STAGE PRESS RATIO' 1.3179


HOMENTUM AVERAGE STAGE EFFICIrNCY = .8147 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 1.1005





01g-l R QAGEJi NASA SMALL AXIAL COMPRCSSOR TEST , DECEMBER, 1974 (COMBINED TEMP.) 

ROTOR PERFORMANCE NASA SMALL AXIAL COMPRLSSOR (ENGLISH UNITS) 

70 PERCENT DESIGN SPEED - SCAN NO 3 
EQUIVALENT WEIGHT FLOW 2.2611 LBM/SEC EQUIVALENT SPEED = 53592.696 R.P.M. 
PERCENT DESIGN EQUIVALENT FLOW 61.7346 EQUIVALENT FLOW / INLET ANN AREA = 24.9732 LOB/SEC-SQ FT 

INLET VELOCITY OIASRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9946 

PERCENT SPAN OETA41 V 1 VUf1 H'1 BETAI Vt VUI Ml VMI VZI Ut


FROM TIP


(L. r.) (DOG) (FT/SEC) (FT/SEC) IOEG) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEG) (FT/SEC)



0.00 73.79 i150,2q 1104.53 1.039 0.00 321.19 0.00 .290 321.19 310.85 1±04.53


9.29 72.69 1103,82 1063.82 .998 0.00 328.46 0.00 .297 328.46 317.76 1053.82 

24.93 69.91 1031.2t 968.48 .914 0.00 354.31 0.00 .321 354.31 347.81 968.48


40.31 67.73 955.8b 884.58 .866 0.06 362.±9 0.00 .328 362.9 361.03 884.58


58.11 65.89 862.71 787.47 .781 D.00 352.37 0.00 .319 352.37 352.25 757.47


82.64 63.nl 732.87 653.56 .663 0.00 33t.60 0.00 .300 331.60 327.L5 653.56



100.01 V0.23 643.84 55 .86 .582 0.0 319.69 0.00 
 .289 319.69 308.83 558.86



EXIT VELOCITY DIAGRAM JATA


CALCULATED AERODYNAMIC BLOCKAGE = .8931



PERCENT SPAN BETA*2 V*2 VU*2 M*2 BEVA2 
 V2 VU2 H2 VM2 VZ2 U2


FROM TIP


(T. F.) (DEG) (FT/SFC) (FT/SEC) (EG) (FT/SEC (FT/SEC) (FT/SEC) (FTISEt) (FT/SEC) 

0.00 61.32 
 823.00 722.01 .712 40.74 52L.38 340.29 .451 395.01 382.29 1062.30


11.13 58.27 776.45 660.40 .673 41.06 541.58 355.75 .469 408.36 399.43 1016.t5


30.14 55.33 719.07 591.37 .626 4G.22 535.77 345.97 .4b7 409.08 406.53 937.34


48.47 48.99 655.08 494.36 'i73 
 46.49 565.19 367.00 .494 429.82 429.79 861.36


67.05 9.02 617.73 388.94 .543 39.48 621.79 395.36 .547 479.91 478.49 784.31


87.76 
 22.79 555.93 215.32 .491 43.31 704.34 483.12 .622 512.53 504.11 698.44



i00.00 13.86 
 528.66 126.62 .468 45.43 73L.43 521.10 .648 513.27 
 495.83 647.72



ROTOR PERFORMANCE OATA



PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE f OMEGA* LOSS DEVIATION ROTOR ROTO ROTOR


LEADING TRAILING FLOW BETA* 
 MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC


EDGE EDGE (PCT) (BEG) (DCEG) (DEG) (DEG) RATIO EFF EFF



0.00 0.00 G.00 12.47 9.949 9.481 .3972 .2069 .0378 4.326 1.311 .6939 .7053


9.2q 11.13 11.51 14.42 
 10.712 9.427 .4137 .2126 .0405 3.230 1.316 .7036 .7148



24.93 30.14 30.7. 14.58 10.749 8.719 .4147 .1533 .0290 5.042 1.318 .7892 .7973


40.31 48.47 48.89 18.74 10.697 7.972 .4314 .1192 .0237 6.668 1.337 .8517 .8576


58.1t 67.05 67.67 26.87 11.L67 7.469 .4090 .d542 .0115 8.095 1.369 .94Z8 .9453


82.64 87.76 18.57 40.31 11.534 6.563 .3947 .0536 .0116 12.902 1.414 .96±1 .9630


10.00 10.o00 
 10a.a0 46.37 it.476 5.402 .3478 .0691 .0143 20.909 1.414 .9611 .9629



MOMENTUM AVERAGE ROTOR EFFICIENCY = .8426 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO 1.3465


MOMENTUM AVERAGE ROTOR EFFICIENCY a .8359 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1059





NASA SMALL AXIAL COHPPZSSOR TEST 5 DECEMBER, 1974 (COMBINED TEMP.) 

ROTOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (METRIC UNITS)



70 PERCENT DESIGN SPEED - SCAN NO A 
EQUIVALENT WFIGHT FLOW 1.0256 KG/SEC EQUIVALENT SPEED = 53592.696 R.P.H. 
PERCrlT DESIGN EOUIVALENT FLOW : 61.7346 LOUIVALENT FLOW / INLET ANN AREA = 121.9300 KG/SEC-SQ M 

INLET VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE = .9946



PERCENT SPAN BETAS1 V~i VU~l M*1 BETAI Vi 
 VUi Hi VHi VZ1 Ui


FROM TIP


(L. E.) (DEG) CM/SEC) (I/SEC) (DEG) IN/SEC) (H/SEG) (H/SECW IM/SEC) ("/SEC)



0.00 73.79 350.61 336.66 1.039 0.00 97.90 0.00 .290 97.90 94.75 336.66


9.29 72.69 336.45 321.21 .998 0.00 100.11 0.00 .297 100.11 96.84 321.21


24.93 69.91 314.33 295.19 .934 0.00 1068.00 0.00 .321 108.00 106.01 295.19


40.31 67.73 291.35 269.62 .866 0.00 110.40 0.00 .328 
 116.40 110.04 269.62


58.11 65.89 262.96 240.02 .781 0.00 i07.40 0.00 .319 107.40 187.31 240.02


82.64 63.10 223.38 199.21 .663 0.00 
 101.07 0.00 .300 101.07 99.71 199.21



I00.GO 60.23 lq6.2, 
 170.34 .582 0.00 97.44 0.00 .289 97.44 94.13 
 170.34



EXIT VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE = .8931



PEPCENT SPAN BETAS2 V-2 VUZ2 M*2 RETA2 V2 VU2 M2 VK2 VZ2 U2 
FROM TIP 
(T. v.) (DFG) fMASEC) (M/SEC) (DEG) (H/SEt) (M/SEC) (M/SEC) (H/SEt) (H/SEC)



0.0 
 61.32 250,89 220.07 .712 40.74 158.92 103.72 .451 120.40 116.52 323.79


11.13 54.27 236.6b 201.29 .673 41.06 165.07 108.43 .469 124.47 121.75 309.72


30.14 55.33 219.17 180.25 .626 40.22 163,30 105.45 .467 124.69 123.91 285.70


48.47 46.99 199.67 150.68 .573 40.49 
 172,27 111.86 .494 131.01 131.00 262.54


67.05 39.02 188.28 118.55 .543 39.48 189.52 
 120.51 .547 146.28 145.85 239.06


87.76 22.79 169.45 65.63 .491 43.31 214.68 
 147.26 .622 156.22 153.65 212.89



too.Go 13.16 161.14 38.59 .468 45.43 222.94 
 156.83 .648 156.45 151.13 197.42



ROTOR PERFOPHANCE DATA



PERCENT SPAN FPOM TIP MASS DELTA INCIDENCE ANGLE 0 
 OMEGA* LOSS DEVIATION ROTOR ROTOR ROTOR


LEADING TRAILING FLOW BETA* MEAN SUCT SUR FACTOR 
 BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC


EDGE EDGE (PCTI (DEG) (DEG) (DEG) (DEG) RATIO EFF EFF



0.00 0.00 0.00 12.47 9.949 9.481 .3972 .2069 .0378 4.326 1.311 .6939 .7053


9.29 lt.13 11.51 14.42 
 10.712 9.427 .4137 .2126 .0405 3.230 1.316 .7036 .7148


24.93 30.14 30.70 14.58 10.749 6,719 .4147 .1533 .0290 5.042 1.318 .7892 .7973


40.31 48.47 48.8q 18.74 10.697 7.972 .4314 .1192 .0237 6.668 1.337 .851? .8576


58.11 67.05 67.67 26.87 11.167 7.469 .090 .0542 .0115 0.095 1.369 .9428 .9453


82.64 57.76 18.57 40.31 11.534 6.563 .3947 .0536 .0116 12.902 1.414 .9611 .9630


100.00 100.00 190.01 
 46.37 11.476 5.402 .34178 .0691 .0143 20.909 1.414 .9611 .9629



MOMENTUM AVERAGE ROTOR EFFICIENCY = .8426 (POLYTPOPIC) MOMENTUM AVG. ROTOR PRESS RATIO = 1.3465


MOMENTUM AVERAGE ROTOR EFFICINCY = .5359 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 4.1059





NASA SMALL AXIAL COKPRESSOR TEST 5 DECEMdER, 1974 (CORItIIED TLNP.) 

STATOR PERFORHANCE NASA SMALL AXIAL COMPRLSSOR (ENGLISH UNITSI 

70 PFRCFNT DESIGN SPED - SCAN NO 3



INLET VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE .9380 

PERCENT SPAN BETA 3 V3 VU3 M3 VMS VZ3 US


FROM TIP


IL. E.) IOEG) (FT/SEOI (FT/SEC) (FI/SECI (FTISECI (FT/SEG)



0.00 37.15 580.28 350.4B .505 462.55 457.47 1031.67 
10.65 38.21 588.64 364.10 .512 462.51 461.75 992.83


28.96 36.22 592.58 350.15 .519 478.07 478.C6 926.16


46.76 36.29 620.10 367.03 .545 499.81 499.45 861.31


65.44 5,91 665.48 390.90 .588 538.57 536.61 793.25


06.99 39.95 735.29 472.10 .652 563.71 556.15 714.75



±00.09 41.23 766.95 505.47 .683 576.81 560.87 667.36



EXIT VELOCITY OIASRAM BATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9936 

PERCENT SPAN BETA 4 V4 VU4 4 VM4 VZ4 U4


FROM TIP


(T. E)) (DEG) IFT/SEC) (FT/SEC) 4FT/SEC) (FT/SEC) (FT/SEG)



6.0a -21.47 502.74 -184.01 .434 467.86 462.72 1024.19


10.96 -21.52 507.56 -186.16 .439 k72.19 471.40 989.88


29.62 -18.53 506.61 -16t.03 .440 480.33 480.33 931.46


47.75 -16.21 517.09 -144.38 .456 496.52 496.16 874.70


66.72 -13.91 548.25 -131.78 .479 532.18 530.23 815.31


87.92 -10.21 578.63 -102.52 .505 569.48 561.83 748.95



10o0.0 r8.33. 588.32 -85.23 .514 582.12 566,03 111.13



STATOR PERFOPHANCE DATA



PERCENT SPAN FP0O TIP MASS DELTA INCIDENCE ANGLE 3 OMEGA LOSS DEVIATION STAGE STAGE STATOR 
LEADING TRAILING FLOM BETA MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS TEMP POLYTROPIC 
EDGE EDGE (POT) (DEG) (OEGI (DIEG) (BEG) RATIO RATI EFF 

0.00 0.00 C.O 58.62 .827 -3.095 .4673 .0562 .0188 -.541 1.300 1.1158 .7955


10.66 10.96 11.51 59.73 2.051 -1.320 .4625 .0501 .0162 -4.833 1.305 1.1158 .8233


28.96 29.62 30.70 54.75 -.315 -3.658 .4276 .0292 ,ou9i -4.950 1.312 1.1039 .9024


46.76 47,75 48.89 52.50 -1.308 -4.324 .4167 .0528 .0155 -3.974 1.324 1.1013 .8450


65.44 66.72 67.67 49.88 -3.325 -6.237 .397? .0629 .0175 -2.375 1.351 1.0993 .8282


86.99 87.92 q8.57 50.15 -2.156 -5.095 .4130 .1127 .0293 1.372 1.375 1o.081 .7454



100.00 100.00 103.0n 49.56 -3.403 -6.644 .4179 .1045 .0261 10.267 1.375 1.1G81 .7845



NOMLNTUM AVERAGE STAGE EFFICIFNCY = .8193 (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO 1.3355 
HOMENTUH AVERAGF STAGE EFFICIENCY = .8118 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1059 



NASA SMALL AXIAL COt'PP=SSOR TEST 5 DECEMBER, 1974 (COMBINED TEMP.) 

STATOR PERFORHANLE NASA SMALL AXIAL COMPRESSOR (METRIC UNITS)



70 PrRCENT DESIGN SPEED - SCAN NO 3 

INLET VELOCITY DIAGRAM DATA 
CALCULATFD AERODYNAMIC BLOCKAUE = .9080 

PEPCENT SPAN 
FROMF TIP 
(L. E.) 

BETA 3 

lOnG 

V3 

IM/SEC) 

VU3 

(M/SEC) 

M3 VM3 

(H/SEC) 

VZ3 

(M/SEC) 

U3 

IK/SEG) 

0.00 
10.66 
28.96 
46.76 
65.44 
86.99 
100.qo 

37.15 
38.21 
36.22 
36.'9 
35.97 
39.95 
41.23 

176.87 
179.42 
180.62 
189.01 
202.84 
224.12 
233.77 

106.80 
110.98 
106.73 
111.87 
119.15 
143.90 
154.07 

.505 

.512 

.519 

.545 

.508 

.652 

.683 

140.98 
140.97 
145.71 
152.34 
164.16 
171.82 
175.81 

13 9.44 
140.74 
145.71 
152.23 
163.56 
169.51 
170.95 

314.45 
302.62 
282.29 
262.53 
241.76 
217.86 
203.41 

EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYAAMIC BLOCKAGE .9936 

PERCFNT SPAN 
FROM TIP 
(T. E.) 

BETA 4 

(BEG) 

V4 

(N/SEC) 

VU4 

(M/SEC) 

M4 VM4 

(N/SEC) 

VZ4 

(M/SEC) 

U4 

(H/SEC) 

0.00 
10.96 
29.E2 
47.75 
66.72 
07.92 

100.00 

-21.47 
-21.5? 
-18.53 
-16.21 
-13.91 
-10.21 
-6.33 

153.24 
154.70 
154.41 
157.61 
167.11 
176.37 
179.32 

-56.09 
-56.74 
-49.08 
-44.01 
-40.17 
-31.25 
-25.98 

.434 

.439 

.440 

.450 
0179 
.505 
.514 

142.60 
143.92 
146.41 
151.34 
162.21 
173.58 
177.43 

141.0 
143.68 
146.40 
151.23 
161.61 
171.25 
172.53 

312.17 
301.71 
283.91 
266.61 
248.51 
228.28 
216.75 

STATOR PERFOPHANCE DATA 

PERCENT 
LEADING 
EDGE 

SPAN FROM TIP 
TRAILING 
EDGE 

MASS 
FLOW 
(PCT) 

DELTA 
BETA 
(BEG) 

INCIDENCE ANGLE 
MEAN SUCT SUR 
(DEG) (DEG) 

0 
FACTOR 

OMEGA 
BAR 

LOSS 
PARAMETER 

DEVIATION 
ANGLE 
tDEG) 

STAGE 
PRESS 
RATIO 

STAGE 
TEMP 
RATI3 

STATOR 
POLYTROPIC 

EFF 

0.00 
10.66 
28.96 
46.76 
65.44 
86.99 
100.00 

0.00 
10.96 
29.62 
47.75 
66.72 
87.92 

100.00 

0.00 
11.51 
30.70 
48.89 
67.67 
88.5? 

I0d.00 

50.62 
59.73 
54.75 
52.50 
49.88 
50.15 
49.56 

.827 
2.051 
-. 315 
-1.308 
-3.325 
-2.156 
-3.403 

-3.095 
-1.320 
-3.658 
-4.324 
-6.237 
-5.095 
-6.844 

.4673 

.4625 

.4276 

.4167 

.3977 

.4130 

.4179 

.0562 

.0501 

.0292 

.0528 

.0629 

.1127 

.1045 

.0168 

.0162 

.0091 

.0155 

.0175 

.0293 

.0261 

-. 541 
-4.833 
-4.950 
-3.974 
-2.375 
1.372 

10.267 

1.300 
1.305 
1.312 
1.324 
1.351 
1.375 
1.375 

1.1156 
1.1158 
1.1039 
1.1013 
1.0993 
1.1081 
1.18I 

.7955 

.8233 

.9024 

.8450 

.8282 

.7454 

.7845 

MOMFNTUM AVERAGE STAGE EFFICIENCY 
MOMENTUM AVEPAGE STAGE EFFICIC1ICY 

= .8193 
..8118 

(POLYTOPIC) 
(ADIABATIC) 

MOMENTUM AVG. STAGE PRESS RATIO 
MASS AVERAGE TEMPERATURE RISE 

= 
= 

1.3355 
1.1059' 



AXIAL CONPRESSOR TFST 5 DECEMtlER, 1974 (GOM3INED TEMP.)
1NASA SMALLORYGflqAV P.ACT4OPOoa QUTALIW 

ROTOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (ENGLISH UNITS) 

70 PERCENT DESIGN SPEED - SCAN NO 4 
2.0664 
 LBM/SEC CQUIVALLNT SPrED = 53559.373 R.P.M.EQUIVALENT WEIGHT FLOW 


= 56.4200 EQUIVALENT FLOW / INLET ANN AREA = 22.8234 LBH/SEC-SQ FT
PERCENT DESIGN FOUTVALENT FLOW 


INLET VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMI3 BLOCKAGE = 1.6309



VZi U1
PERCENT SPAN BETA~1 V I VUI M*L BETAl Vi VUl Ml Vmi 
 

FROM TIP


(BEG) (FT/SEC) IFT/SEC) tDEG) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC)
(L. E.) 


0.00 75.16 i141.95 1103.85 1.030 0.00 292.52 
 0.00 .264 292.52 283.10 1103.85
 

1.59 74.23 109t.38 1057.01 .991 0.0 298.60 
 0.00 .270 298.60 288.83 1057.01
 
315.41 975.09
23.61 71.76 1026.66 975.09 .928 0.00 321.31 0.00 .290 321.41 


328.20 0.00 .297 328.20 327.15 894.10
38.46 69.84 952,44 894.10 .861 0.00 

319.30 0.00 .288 319.30 319.19 796.83
56.30 68.16 818.42 796.83 .776 0.00 


81.72 65.46 723.56 658.20 .653 0.00 300.51 0.00 .271 300.51 296.41 658.20 
.568 0.00 290.25 0.00 .262 290.25 280.38 558.51
100.00 62.54 629.43 558.51 


EXIT VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE = .8717



PERCENT SPAN nrTA*2 V*2 VU*2 M*2 BETA2 
 V2 VU2 M2 VH2 VZ2 U2

FROM TIP

(T. E.) (DEG) (FT/SEG) (FT/SEC) (DEG) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SED) (FT/SEC) 

0.00 62.43 792.12 702.15 .t83 44.43 513.50 359.50 .443 366.66 354.86 L061.64


374.71 .456 371.79 363.61 1018.53
10.40 59.99 743.46 643.82 .642 45.22 527.86 


29.54 56.93 657.22 550.78 .569 47.29 528.68 388.49 .458 358.58 356.35 939.27


48.09 49.16 617.26 466.99 .538 44.41 565.05 395.41 .49Z 403.65 403.63 862.40


66.60 38.32 518.85 358.94 .507 43.22 623.17 426.75 .546 454.12 452.78 785.69 
87.64 21.08 536.06 192.83 .473 45.31 711.27 505.70 .627 500.17 491.95 698.53


100.00 11.46 911.C3 101.57 .452 47.46 740.73 545.75 .656 500.84 483.61 647.31



ROTOR PERFORMANCE DATA



PERCENT SPAN FROM TIp '1ASS DELTA INCIDENCE ANGLE 0 0MEGA* LOSS DEVIATION ROTOR ROTOR ROTOR 
LEADING TRAILING FLOW BETA# MEAN SUCT SUR FACTOR 0AR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC 
EOGE EDGE IPCT) (DEC) (DEG) (AEG) (DEG) RATIO EFF EFF 

0.00 0.00 0.0C 12.73 11.321 10.853 .4262 .2202 .0388 5.436 1.330 .6922 .7043

8.59 10.40 10.69 14.23 12.102 10.863 .4475 .2319 .0421 4.795 1.330 .6933 .7054


23.61 29.54 29.26 14.83 12.371 10.432 .4865 .2195 .0398 6.449 1.331 .7261 .7375

38.46 48.09 47.02 20.68 12.551 9.930 .4784 .1551 .0308 6.642 1.350 .8190 .8265 
56.30 66.60 6b.07 29.84 13.223 9.613 .4618 ,1029 .0221 7.049 1.381 .8986 .9031


81.72 87.64 67.94 44.38 13.790 8.846 .4219 .0758 .0165 11.023 1.430 .9482 .9508

100.00 100.00 i00.00 51.08 13.783 7.714 .3690 .0990 .0207 18.515 1.436 .9482 .9507


MOMENTUM AVEPAGE ROTOR EFFICIENCY = .8183 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO = 1.3623



MOMENTUM AVERAGE ROTOR EFFICIENCY = .8102 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 1.i138





NASA SMALL AXIAL COMPRESSOR TEST 5 DECtMBLR, 1974 (COMBINEO TEMP.) 

/ ROTOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (METRIC UNITS) 

70 PERCENT DESIGN SPEED - SCAN NO 4 
EQUIVALFNT WFIGHT FLOW 
PERCENT DESIGN FOUIVALENT FLOW = 

.9373 
56.4200 

KG/SEG FQUIVALENT SPtED 
EQUIVALENT FLOW / INLET ANN AREA 

= 
= 

53559.373 R.P.M. 
lli.4334 KG/SEC-SQ M 

INLET VELOCITY DIASRAM DATA 
CALCULATED AERODYNAM13 BLOCKAGE = 1.0309 

PERCENT SPAN BETA*I V*I VU I Ntl BETA1 Vt VUI M Vi VZi Ui 
FROMi TIP 
(L. E.) (DEG) (ti/SEc) IM/SEC) (DEG) (C/SEC) (H/SEC) (H/SEC) (M/SEC) (HISEW) 

0.00 75.16 348.07 336.45 1.030 0.00 89.16 0.00 .264 89.16 86.29 336.45 
8.59 74.23 134.79 322.18 .991 0.00 91.01 0.00 .270 91.01 88.03 322.18 

23.61 71.76 312.93 297.21 .928 0.00 97.93 0.00 .290 97.93 96.14 297.21 
38.46 69.84 290.3C 272.52 .861 0.00 100.04 0.00 .297 100.04 99.71 272.52 
56.30 68.16 261.65 242.87 .776 0.00 97.32 0.00 .288 97.32 97.29 242.87 
81.? 65.46 220.54 200.62 .653 0.00 91.59 0.00 .271 91.59 90.36 200.62 

Io0.O0 62.54 191.85 170.23 .568 0.00 88.47 0.00 .262 88.47 85.46 170.23 

EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .8717 

PERCENT SPAN fETA2 V*2 VU*2 Mt2 BETA2 Va VU2 H2 VM2 VZ2 U2 
FRO11 TIP 
(T. E.) (DEG) (M/SEC) (M/SEC) (DEG) (M/SECW (H/SEC) (M/SEC) (M/SEC) (HISEc) 

0.00 62.43 241.44 214.Gi .683 44.43 156.51 109.57 .443 111.76 ±06.16 323.59 
10.40 59.99 226.61 196.24 .642 45.22 160.89 114.21 .456 113.32 110.85 310.45 
29.5. 56.93 200.32 167.88 .569 47.29 161.14 118.41 .458 109.30 108.62 286.29 
43.09 49.16 18a.14 142.34 .538 44.41 172.23 120.52 .492 123.03 123.D3 262.86 
66.60 38.32 176.43 109.40 .507 43.22 18.94 130.07 .546 138.42 138.o 239.48 
87.64 21.08 163.39 58.78 .473 45.31 216.79 154.14 .627 152.45 149.95 212.91 

100.00 11.46 155.76 30.96 .452 47.46 225.77 166.34 .656 152.65 147.47 197.30 

ROTOR PERFORMANCE DATA 

PERCENT SPAN FROM TIP '1ASS DELTA INCIDENCE ANGLE 3 ONEGA* LOSS DEVIATION ROTOR ROTOR ROTOR 
LEADING TRAILING rLOU BETA* MEAN SUCT SUR FACTOR PAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC 
EDGE FnGE (PCT) (DEG) (DCG) (DEG) (OEG) RATIO EFF EFF 

0.00 0.00 0.00 12.73 11.321 13.853 .4262 .2202 .0388 5.436 1.330 .6922 .7043 
8.59 10.40 10.69 14.23 12.102 10.863 .4475 .2319 .0421 4.795 1.330 .6933 .7054 

23.61 29.54 29.2b 14.83 12.371 10.432 .4865 .2195 .0398 b.449 1.331 .7267 .7375 
38.46 48.09 47.02 20.68 12.551 9.930 .4784 .1551 .0308 6.642 1.35G .8190 .8265 
56.30 66.60 66.07 29.84 13.223 9.613 .46±8 .i029 .0221 7.049 1.381 .8986 .9031 
81.72 87.64 87.q4 44.38 13.790 8.846 .4219 .0758 .0165 11.623 1.430 .9482 .9508 

100.00 100.jO 1oo.or 51.98 13.788 7.714 .3690 .0990 .0C07 18.515 1.so8 .9482 .9507 

MOMENTUM AVERAGE ROTOR EFFICINCY = .8183 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO 1.3623


MOMENTUM AVERAGE ROTOR FFFICIENCY = .8102 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 1.1138





NASA SMALL AXIAL COiPPCSSOR TEST 5 DCEMBLR, 19r4 (CON3INED TEMP.)



STATOR PiRFORMANCE NASA SMALL AXIAL COPRESSOR (ENGLISH UNITS) 

70 PFRCENT DESIGN SPEED - SCAN NO 4 

INLET VELOCITY OIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .8995 

PERCENT SPAN AETA 3 V3 VU3 
 43 VM3 VZ3 U3


FROM TIP


(L. E.) (DEG) (FT/SEC) (FT/SEC) (FT/SEC} (FT/SEC) (FT/SEC)



0.00 41.80 555.37 37b.17 .480 
 414.01 409.46 1031.03


10.67 41.20 560.70 303.83 .485 
 408.74 408.D6 994.35


28.51 43.62 570.40 393.53 .495 
 412.90 412.89 927.22


46.47 40.37 604.73 395.68 .529 
 457.31 456.97 861.83


65.16 40.2b 653.63 422.39 .575 
 98.82 497.00 793.81


87.08 42.63 730.53 494.74 .646 53t.50 530.28 714.00



100o.0 43.91 764.28 530.02 
 .678 550.64 535.43 666.94



EXIT VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE = 1.8007 

PERCENT SPAN BETA 4 
 V4 VU4 M4 V$4 VZ4 Uf4


FPOM TIP


(T. E)) (DEGI (FTISEC (ET/SEG) (FI/SEG) (FTI/SEC) (FT/SEC)



0.00 -31.93 458.48 -242.48 .394 389.11 384.64 1023.55


10.94 -32.04 459.53 -243.79 .395 389.53 338.88 989.31


30.18 -24.32 455.57 -187.61 .392 415.15 415.14 929.13


48.15 -19.66 474.02 -159.46 .410 446.39 446.GT 872.92


66.94 -16.80 519.52 -150.13 .451 497.35 495.54 814.12


87.96 -12.40 549.52 
 -118.03 .477 536.70 529.49 748.36



100.09 
 -10.05 557.94 -97.38 .485 549.38 5S4.20 710.69



STATOR PERFORMANCE DATA



PERCENT SPAN FRON TIP 11ASS DELTA INCIDENCE ANGLE I OMEGA LOSS DEVIATION STAGE STAGE STATOR 
LEADING TRAILING FLOW BETA MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS TEMP POLYTROPIC 
EDGE EDGE (POT) (DEG) (BEG) (DEG) (DEC) RATIO RATI) EFF 

0.00 0.00 0.00 73.73 5.482 1.560 .5140 .0708 .0217 -11.001 1,316 1.1223 .7961


10.07 10.94 10.69 75.24 7.051 3.654 .5697 .0696 .0205 -15.352 1.316 1.1223 .8057


28.51 30.18 29.26 67.94 7.111 3.755 .5352 .0729 .0218 -10.806 1.316 1l169 .8164


46.47 48.15 47.02 
 60.53 3.293 .272 .4952 .0831 .0240 -7.437 1.331 1.1093 .8055


65.16 66.94 66.07 57.05 .997 -1.923 .4525 .0581 .0168 -5.272 1.365 1.1074 .8607


87.08 87.96 
 17094 55.03 .509 -2.428 .4624 .1195 aG309 -.826 1.388 1.1132 .7618


100.00 1o.00 10J.00 53.96 -.725 -4.166 .4673 .1101 
 .u274 8.545 1.388 1,1132 .7988



MOMENTUM AVERAGE STAGE FFFICIFNCY = .7903 (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO 1.3480 
MOMENTUM AVERAGE STAGE EFFICILNCY = .7813 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 1.1138 

w'4 



NASA SMALL AXIAL COMPkESSOR TFST 5 OtCEMBER, 1974 (COMBINED TEMP.) 

STATOP PERFOQMANCE NASA SMALL AXIAL COHPRESSOR (METRIC UNITS) 

70 PERCENT DESIGN SPEED - SCAN NO 4 

INLET VELOCITY DIAGRAM DATA 

CALCULATED AERODYNAMIC BLO3KAGE .8995 

PERCENT SPAN BETA 3 V3 VU3 M3 VM3 VZ3 U3 
FROM TIP 
(L. E.) (DEG) CM/SEE) (N/SEC) (H/SIC) (M/SEC) (M/SEW} 


0.00 41.10 169.28 112.83 .480 126.19 124.80 314.26 

10.07 43.20 170.90 116.99 .485 124.58 124.38 303.08 

28.51 43.62 173.86 119.95 .495 125.85 125.85 282.62 

46.47 40.87 184.32 ±20.60 .529 139.39 139.29 262.69 

65.16 40.26 199.23 128.74 .575 152.04 ±5i.48 241.95 

87.08 42.63 222.67 150.80 .646 163.83 161.63 217.63 


±00.00 43.91 232.95 161.55 .678 167.84 163.20 203.28 


EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNANI; BLOCKAGE = 1.0007 

PERCENT SPAN BETA 4 V4 VU4 M4 VM4 VZ4 U4 

FROM TIP 

(T. F.) (DEG) (H/SEC (M/SEC) (H/SEC) (H/SEG) (M/SEC) 


0.D0o -31.93 139.75 -73.91 .394 1±8.60 117.30 311.98 

10.94 -32.94 140.07 -74.31 .395 1±8.73 ±18.53 301.54 

30.18 -24.32 138.86 -57.18 .392 126.54 126.54 283.20 

48.15 -19.66 144.48 -48.60 .410 136.06 135.96 266.06 

66.94 -16.80 158.35 -45.76 .451 ±51.59 151.04 248.14 

87.96 -12.40 167.49 -35.95 .477 163.59 161.39 228.10 


100.00 -10.05 170.06 -29.68 .485 167.45 162.82 216.62 


STATOR PERFORMAN3E DATA 


PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE 3 OMEGA 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) (DEGI RATIO RATIO EFF 

0.00 0.00 0.00 73.73 5.482 1.560 .5740 .0708 .0217 -11.001 1.316 1.1223 .7961 
10.07 10.94 10.69 75.24 7.051 3.654 .5697 .0696 .0205 -15.352 1.316 1.1223 .8057 
28.51 30.18 29.26 67.94 7.111 3.755 .5352 .0729 .0218 -10.806 1.316 1.1169 .8164 
46.47 48.15 47.02 60.53 3.293 .272 .4952 .0831 .0240 -7.437 1.331 1.1893 .8055 
65.16 66.94 66.07 57.05 .997 -1.923 .4525 .0581 .0160 -5.272 1.365 1.1t74 .8607 
87.08 87.96 87.94 55.03 .509 -2.428 .4624 .1195 .0309 -.826 1.388 1.1132 .76±8 
100.00 100.00 100.00 53.96 -.725 -4.166 .4673 .1101 .0274 8.545 1.388 1.1132 .7988 

MOMFNTUM AVEPAGE STAGE LFFICIPNCY 
MOMENTUM AVERAGr STAGE EFFICIFNCY 

= 
= 

.7903 

.7813 
(POLYTPOPIC) 
(ADIABATIC) 

MOMENTUM AVG. STAGE PRESS RATIO 
MASS AVERAGE TEMPERATURE RISE = 

1.3480 
1.1138 



ORIGIqVI PAGE V NASA SMALL AXIAL COHI'PESSOR TEST 5 DECEMBER, 1914 (COMBINED TEMP.1


OF POOR QUALITY


ROTOR PE'FOPMANCE NASA SHALL AXIAL COMPRESSOR (ENGLISH UNITS) 

70 PEPCENT DESIGN SPEED - SCAN NO 5 

EQUIVALENT WEIGHT FLOW 2.,51 LBM/SEC EQUIVALENT SPEED = 53636.919 R.P.M. 

PERCENT OFSIGN EQUIVALENT FLOW 58.8399 EQUIVALENT FLOW / INLET ANN AREA = 23.8023 LBi/SEC-SQ FT 

INLET VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE = 1.0165



PERCENT SPAN BETA'± Vf1 VU i N4 1 BETAi Vi 
 VUL ml VMI VZ1 Ui


FROM TIP


(L. E.) IDCGI IFT/SEC) (FTI/SEC) IDEG) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC) IFT/SEC)



0.00 74.54 1146.93 1105.44 1.035 0.30 305.67 0,.0 .276 305.67 295.83 1105.44 
9.15 73,51 1108.76 1055.48 .994 0.00 
 312.46 0.00 .282 312.46 302.23 1055.48



24.45 70.90 102%.5, 971,93 .930 O.o 336.50 
 0.00 .304 336.50 330.32 971.93


39.44 68.88 951,.13 90.04 .863 ,.90 343.80 0.30 .311 343.80 342.69 890.04

57.27 67.13 860.3t 792.67 .778 0.00 334.37 0.00 .302 
 334.37 334.25 792.67


82.21 6441 727.93 656.50 .657 0.00 314.46 0.00 .284 
 314.46 310.24 656.50


100.00 61.55 636.13 559.32 .57. 0.30 303.02 0.00 .274 
 303.02 292.72 559.32



EXIT VELOCITY DIAGRAM 2ATA


CALCULATED AERODYNAMIC BLOCKAGE = .8793



PERCENT SPAN BETA*2 V*2 VU'2 N*? BETA2 V2 VU2 M2 
 V"2 VZ2 02


FROM TIP


IT. Ed1 (BEG) IFT/SEC) (FT/SEC) (DEC) (FT/SEt) (FT/SEC) (FT/SEO) (FT/SEC) (FT/SECI



0.00 61.32 809.09 709.84 .699 42.30 524.98 353.34 .453 388.27 375.76 1063.18


10.86 59.04 756.95 649.12 .654 43.46 536.43 
 368.98 .464 389.38 380.87 10±8.10


29.95 55.94 681.98 564.92 .592 44.40 534.53 373.99 .464 381.91 379.53 938.91


46.25 49.08 632.46 4T7.92 .552 
 42.91 565.56 385.05 .493 " 414.24 414.22 862.97


66.87 38.51 592.48 468.88 .520 41.96 623.48 416.85 
 547 463.64 462.27 785.73


87.76 21.55 541.7 198.95 .473 44.78 709.92 500.07 .626 503.90 495.62 699.03



100.00 12.17 
 516.21 108.81 .457 46.91 738.67 539.44 .654 504.61 487.46 648.25



ROTOR PERFORMANCE DATA



*
PERCENT SPAN FROM TIP MASS DELTA INCIOENCE ANGLE 0 OMEGA LOSS DEVIATION ROTOR ROT0R ROTOR 
LEADING TRAILING FLOW BETA* MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC 
EDGE EDGE (PCT) (BEG) (DEG) (GEG) (DEG) RATIO EFF EFF



0.00 0.30 0.00 13.22 10.706 10.238 .4119 .2032 .0371 4.332 1.334 .711i .7226


9.15 10.86 11.36 14.47 11.503 10.227 .4343 .2177 .G406 3.944 1.332 .7080 .7195


24.45 29.95 30.20 14.96 11.664 9.665 .4585 .1667 .034B 5.591 1.334 .7604 .7700


39.44 48.25 49.04 19.80 11.724 9.048 .4600 .1.31 .0265 6.652 1.351 .8415 .8481


57.27 6F.87 66.97 28.62 12.304 8.647 .4437 .0770 .0165 7.436 1.383 .9227 .9261


82.21 57.76 88.30 42.86 12.791 7.833 .4tr6 .0581 .0126 11.658 1.43c .9596 .9616



100.00 ±00.00 100l30 49.38 12.800 6.726 .3655 .0758 .0158 19.220 1.431 .9596 .9616



HOMENTUN AVEPAGE ROTOR EFFICIFNCY = .8360 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO 1.3628


MOMENTUM AVERAGF ROTOR EFFICIENCY = .8287 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1114





NASA SMALL AXIAL COt'PRESSOR TEST 5 DECEMBER, 1974 (CONBINED TEMP.) 

ROTOR PERFORMAICE NASA SHALL AXIAL COMPRESSOR (METRIC UNITSI
 


TO PEPCENT DESIGN SPEED - SCAN NO 5 
EQUIVALENT HEIGHT FLOW .9775 KG/SEC EQUIVALENT SPEED = 53636.9±9 R.P.. 
PEPCENT DESIGN EOUIVALENT FLOW 58.8399 EQUIVALENT FLOW / INLET ANN AREA = 116.212& KG/SEC-SQ H 

INLET VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE = 1.0165



PERCENT SPAN BFTA4 i V I VU i H t BETAi Vi VUi Mi VHI VZI Ui


FPOM TIP


(L. F.) (BEG) '(M/SEC) .I/SEC) (DEG) (8/SEC) (H/SEC) (N/SEC) (H/SECt IM/SEC)



0.00 74.54 349.58 336.94 1.035 0.00 93.17 0.OC .276 93.17 90.17 336.94


9.15 73.51 335.51 321.71 .994 0.00 95.24 0.00 .282 95.24 92.12 321.71 

24.45 70.90 313oA0 296.25 .930 0.00 102.57 0.00 .304 102.57 ±00.68 296.25


3q.44 68.88 290.12 271.28 .863 0.00 104.79 0.00 .311 104.79 104.45 271.28


57.27 67.13 262.22 241.61 .778 0.00 101.92 0.00 .302 101.92 101.88 241.61


82.21 64.41 221.87 200.10 .657 0.00 95.85 0.00 .284 95.85 94.56 200.10



±00.b0 61.55 193.89 170.48 .574 0.00 92.36 0.00 .274 92.36 89.22 10.46



EXIT VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE = .8793



PERCENT SPAN BETA 42 V*2 VU*2 tP2 BETA2 V2 VU2 H2 VM2 VZ2 U2 
FROM TIP 
(T. E.) (rEG) (H/SEC) (M/SEC) (BEG) (M/SEC) (H/SEC) (H/SEC) (H/SEC) (H/SEC)



0.00 61.32 246.6t 216.36 .699 42.30 ±60.01 107.70 .453 118.34 114.53 324.06


10.66 59.04 210.72 197.85 .654 43.46 163.50 112.47 .464 118.68 116.09 310.32


29.95 55.94 207.84 172.19 .592 44.40 162.93 113.99 .464 116.41 115.68 286.18


48.25 49.08 192.77 145.67 .552 42.91 172.38 117.36 .493 126.26 126.25 263.03


66.87 38.51 180.r 9 ±12.43 .520 41.96 190.04 127.06 .547 141.32 140.90 239.49


87.76 21.55 16,.13 60.64 .478 44.78 21b.33 152.42 .626 153.59 151.06 213.06



100.00 12.17 157.74 33.16 .457 46.91 225.15 164.42 .654 153.80 148.58 197.59



ROTOR PERFORMANCE DATA



PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE 0 OMEGA* LOSS DEVIATION ROTOR ROTOR ROTOR 
LEADING TRAILING FLOW 9ETA4 MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC 
EDGE EDGE (PCT) (DEG) (DEG) (DEG) (OEG) RATIO EFF EFF 

0.00 0.90 0.00 13.2? 10.706 10.238 .4119 .2032 .0371 4.332 1.334 .7111 .7226 
9.15 10.86 11.3, 14.47 11.503 10.227 .4343 .2177 .0406 3.944 1.332 .7080 .7195 
24.45 29.95 30.2f, 14.96 11.664 9.665 .4585 .1867 .0348 5.591 1.334 .7604 .7700 
39.44 48.25 4.01, 19.83 11.724 9.048 .4600 .1331 .0265 6.652 1.351 .8415 .8481 
57.27 66.87 66.97 28.62 12.304 8.647 .4437 .0770 .0165 7.436 1.383 .9227 .9261 
82.21 87.76 33.3L 42.86 12.79± 7.833 .4156 .0581 ,0126 11.658 1.430 .9596 .9616 

100.00 100.00 100.0 n 49.38 12.800 6.726 .3655 .0758 .0158 ' ±9.220 1.431 .9596 .9616 


MOMENTUM AVERAGE ROTOR EFFICIEN(CY = .8360 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO 1.3626


MOMENTUM AVERAGF ROTOR EFFICIENCY = .8287 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1114





ouIGIAE PAGE,IS NASA SMALL AXIAL CO1PRESSOR TEST 5 DECEMBER, 1974 (COMBINED TEMP.) 
QR wOE QUAIIT 

STATOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (ENGLISH UNITS) 

70 PERCENT DESIGN SPEED - SCAN NO 5



INLET VELOCITY DIA$RAN 3ATA


CALCULATED AERODYNAHTC BLOCKAGE = .9021 

PERCENT SPAN BETA 3 V3 VU3 M3 VM3 VZ3 U3 
FPOH TIP 

(L. E.) (DEGI (FT/SEC) (FT/SEC) (FT/SECS (Fr/SEC) EFT/SEC) 

0.00 39.44 572.77 363.83 .497 449.37 437.52 1032.52 
10.51 41.15 574.21 377.85 .498 432.37 431.66 994.20


28.90 40.60 581.93 378.74 .507 441.82 441.82 927.14


46.65 39.07 611.32 305.29 .535 474.62 474.27 862.43


65.38 38.72 659.33 412.44 .581 514.40 512.52 794.13


87.10 41.75 734.27 488.95 .650 547.79 540.43 714.93



100.00 42.99 Y67.90 5?3.61 .682 Sbi.71 546.19 667.91



EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = 1.0056 

PERCENT SPAN BETA 4 V4 VU4 M4 Vf4 VZ4 U4


FROM TIP


(T. E)) (DEG) (FT/SEC) (FT/SECI IFT/SEC) IFT/SEC (FT/SEC)



0.fl0 -25.69 474.86 -205.85 .409 427.92 423.22 1025.03


11.01 -25.75 472.27 -205.18 .406 425.37 424.66 990.55


29.91 -21.49 464.65 -170.21 .401 432.35 432.34 93i.32


48.04 '-18.62 486.67 -155.42 .422 461.18 460.84 874.52


66.91 -15.86 524.18 -143.29 .456 504.22 502.38 015.39


87.99 -11.37 552.50 -108.90 .480 541.66 534.39 749.35



100.00 -9.12 562.00 -89.08 .489 554.89 539.56 711.72



STATOR PERFORMANCE DATA



PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE 0 OMEGA LOSS DEVIATION STAGE STAGE STATOR


LEADING TRAILING FLOW BETA MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS, TEMP POLYTROPIC


EDGE EDSE (PCT) (DEG) (DEG) (0EG) (DEG) RATIO RATIO EFF



0.00 C.00 0°.a 65.13 3.117 -.805 .5312 .0701 .0228 -4.761 1.319l 1.1204 .7958


i0.51 11.01 11.36 66.90 4.994 1.616 .5303 .0631 0197 -9.084 1.319 1.1204 .8224


28.90 29.91 30.20 62.09 4.072 .727 .5104 .0703 .0215 -7.942 1.318 1.1125 .8240


46.65 48.04 48.04 57.69 1.480 -1.537 .4f27 .0602 .0175 -6.398 1.337 1.1065 .8522


65.38 66.91 66.97 54.59 -.567 -3.480 .4426 .0592 .0163 -4.338 1.366 1.1049 .8583


87.10 67.9q 38.3i 53.12 -. 374 -3.309 .4558 .1226 .0318 .213 1.387 1.1120 .7559


100.00 100.80 100.00 52.1l -1.643 -5.084 .4598 .1131 .0282 9.416 1.387 1.1120 .7924



MOMENTUM AVERAGE STAGE EFFICIFNCY = .80%3 (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO = L.3489 
MOMENTUM AVERAGE STAGE EFFICIENCY = .8000 (ADIABATIC) IASS AVERAGE TEMPERATURE RISE 1.1114 



0 

NASA SMALL AXIAL COMPRESSOR TEST 5 DECEMBER, 1974 (CONOINED TEMP.) 

STATOR PERFORMANCE NASA SMALL AXIAL CONPRLSSOR (METRIC UNITS) 

70 PEPOENT DESIGN SPEED - SCAN NO 5 

INLET VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE .9021 

PERCENT SPAN 
FROM TIP 
(L. E.) 

DETA 3 

(DEG) 

V3 

(M/SEC) 

VU3 

(H/SEC) 

M3 VM3 

(M/SEC) 

VZ3 

IMISECI 

U3 

(M/SEC) 

0.00 
10.51 
28.90 
46.b5 
65.38 
87.10 

100.00 

3q.44 
41.15 
40.63 
39.07 
38.72 
41.75 
42.99 

174.58 
175.02 
177.37 
186.33 
200.96 
223.80 
234.05 

110.89 
115.17 
115.44 
117.44 
125.71 
149.03 
159.59 

.497 

.498 

.507 

.535 

.581 

.650

.682 

134.84 
131.79 
134.67 
144.66 
15b.79 
166.97 
171.21 

133.35 
131.57 
134.67 
144.56 
156.22 
164.7Z 
166.46 

314.71 
303.03 
262.59 
262.87 
242.05 
217.91 
203.58 

EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE 1.0056 

PERCENT SPAN 
FPOM TIP 
(T. E.) 

BETA 4 

D(EG) 

V4 

(M/SEC) 

VU4 

(M/SEC) 

M4 VH4 

(H/SEG) 

VL4 

(H/SEC) 

U4 

(M/SEC) 

6.60 
11.01 
29.91 
48.04 
66.91 
87.99 

100.00 

-25.69 
-25.75 
-21.49 
-18.62 
-15.86 
'11.37 
-9.12 

144.74 
±43.95 
141.62 
148.34 
159.77 
168.40 
171.30 

-62.74 
-62.54 
-51.88 
-47.37 
-43.68 
-33.19 
-27.15 

.409 

.406 

.401 

.422 

.456 

.480 

.489 

130.43 
129.65 
131.78 
140.57 
153.69 
165.10 
169.13 

129.00 
129.44 
131.78 
140.46 
153.12 
162.88 
164.46 

312.43 
301.92 
253.87 
266.55 
248.53 
228.40 
216.93 

STATOR PERFORMANCE DATA 

PERCENT SPAN FROM TIP 
LEADING TRAILING 
EDGE EDGE 

'ASS 
FLOW 
(POT) 

fDELTA 
BETA 
(DEG) 

INCIDENCE ANGLE 
MEAN SUCT SUq 
(DEG) (DEG) 

FACTOR 
OMEGA 
BAR 

LOSS 
PARAMETER 

DEVIATION 
ANGLE 
(DEG) 

STAGE 
PRESS 
RATIO 

STAGE 
TEMP 
RAT13 

STATOR 
POLYTROPIC 

EFF 

0.00 
10.51 
28.90 
46.65 
65.38 
87.10 
100.00 

C.O0 
11.01 
2q.91 
48.04 
66.91 
87.99 

100.00 

0.00 
11.36 
30.2q 
48.04 
60.97 
88.30 

idO.09 

65.13 
66.90 
62.09 
57.69 
54.59 
53.12 
52.1l 

3.117 
4.994 
4.072 
1.460 
-.567 
-.374 
-1.643 

-.805 
1.616 
.727 

-1.537 
-3.480 
-3.309 
-5.084 

.5312 

.5303 

.5104 

.4727 

.4428 

.4558 

.4598 

.0701 

.0631 

.0703 

.0602 

.0592 

.1226 

.1131 

. 

.0228 

.0197 

.0215 

.0175 

.0163 

.0318 

.0282 

-4.761 
-9.064 
-7.942 
-6.398 
-4.338 

.210 
9.476 

1.3±9 
1.319 
1.318 
1.337 
1,.366 
1.387 
1.387 

1.1204 
1.12014 
1.11215 
1.1065 
1.1049 
1.1120 
1.1120 

.7958 

.8224 

.8240 

.8522 

.8583 

.7559 

.7924 

MOMENTUM AVEPAGE STAGP EFFICIENCY = .3083 (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO = 1.3489


MOMENTUM AVERAGE STAGE EFFICIENCY = .8000 (ADIASATIC) MASS AVERAGE TEMPERATURE RISE 1.1114





NASA SMALL AXIAL COMPkESSOR FFST 5 OCENbER, 197, ICOMBIJEO TEMP.) 

ROTOR PERFORIANE NASA SMALL AXIA. CODPRES OR (ENGLISH UNITS1 

70 PERCENT DESIGN SPEED - SCAN NO 6 
EQUIVALENT WEIGHT FLOW -= 2.3317 LA/SEC EQUIVALENT SPEED = 53614.105 R.P.H. 
PERCENT DESIGN EOUTVALENT FLOW 63.6630 EQUIVALENT FLOW / INLET ANN AREA = 25.7533 LBH/SEC-SQ FT 

INLET VELOCITY DIAGRAM DATA 
CALCULATEO AERODYNAMIC BLOCKAGE = .9994



PERCENT SPAN BETAs1 V*1 VUHl Mvi DETAI Vi VUl Hi VMI UZ1 Ui 
FROM TIP 
(L. E.) (DEG) (FTiSEC) (FT/SEC) (DEG) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC (FT/SEC)



0.00 73.25 ±153.90 1104.97 1.043 0.00 332.46 0.00 .301 332.46 321.75 1104.97


9.16 72.14 1108.35 1054.95 1.0 2 0.00 339.88 0.30 .307 339.88 328.75 1054.95



24.73 69.30 1336.91 969.95 .939 0.00 366.58 d.00 .332 366.58 359.85 969.95


40.12 67.07 961.96 885.97 .872 0.00 374.73 0.00 .340 374.73 373.52 885.97


58.01 65.19 868.48 788.30 .787 0.00 364.48 0.00 .330 364.48 364.36 788.30


82.62 62.32 738.1.7 653.98 .668 0.00 342.99 0.00 .310 342.99 338.39 653.98 

100.00 59.39 649.60 559.08 .587 0.00 333.76 0.00 .?99 330.76 319.5z 559.08



EXIT VELOCITY DIAGRAM DATA
 

CALCULATED AERODYNAMIC BLOCKAGE = .8929



PEPCENT SPAN BETA*2 V*2 VU4 2 M 2 fETA2 V2 VU2 M2 V"2 VZ2 U2


FROM TIP


(T. E.) COEG) (FT/SEC) (FT/SEC) (BEG) (FT/SEC) (FT/SEC) (FT/SEt) (FI/SED) (FT/SEC)



0.00 61.05 841.78 736.57 .730 38.67 521.96 326.15 .453 407.51 394.30 1062.73


11.01 57.11 799.06 676.27 .694 38.68 545.25 340.80 .9#74 425.62 416.32 1017.07 
2q.75 54.80 745.31 609.04 .651 37.56 541.89 330.30 .473 429.60 426.92 939.34 
47.91 48.90 676.59 509.88 .593 38.53 568.51 354.13 .498 444.74 444.72 864.01


66.74 38.75 629.47 3q3.99 .554 38.60 628.20 391.95 .653 490.93 489.4a 785.93 
87.6v 2d.18 578.75 227.81 .512 41.54 710.81 471.37 .629 532.03 523.29 699.18 

100.00 14.69 550.73 139.64 .489 43.66 736.35 508.34 .654 532.73 514.63 647.98 

ROTOR PERFORMANCE DATA



PERCPNT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE 0 OMEGA* LOSS DEVIATION ROTOR ROTOR ROTOR 
LEADING TRAILING FLOW BETA MEAN SUCT SUR FACTOR OAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC 
EDGE EDGE (PCT) (DEG) (DEG) (DEG) (DEG) RATIO EFF EFF 

0.00 0,00 0,30 12.21 9.418 8.950 .3781 .1996 .0368 4.056 1.296 .6921 .7032 
9.16 11.01 11.36 14.33 10.139 8.862 .3909 .2009 .0388 2.748 1.304 .7079 .7186 
24.73 29.75 30.48 14.49 10.107 8.089 SB878 .1348 .0258 4.308 1.310 .8060 .8133 
40.12 47.91 4d.70 18,17 10.012 7.297 .4089 .1082 .0216 6.292 1.328 .8602 .8657 
58.01 66.74 67.63 26.44 10.449 6.756 .3985 .0586 .D125 7.5860 1.364 .9371 .9398 
82.62 87,65 R8.54. 39.14 10.757 5.787 .3648 .0310 .067 13.141 1.411 .9768 .9778 
100.00 100.00 100.00 44.70 10.639 4.565 .3155 .0385 0U79 21.740 1.411 .9767 .9778 

MOMENTUM AVERAGF ROTOR EFFICIENCY = .8504 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO = 1.3388 
HOMENTUM AVERAGE ROTOR EFFICIFNCY = 8441 (AOIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1028 



NASA SHALL AXIAL COMPPESSOR TrST 5 DECEMBER, 1974 (COMBINED TEMP.) 

EQUIVALENT WCIGHI FLOW 
PERCENT DESIGN EQUIVALENT FLOW 

= 
= 

ROTOR PERFORMANCE NASA 

70 PEPCEMT 
1.0577 KG/SEC 
63.6630 

SMALL AXIA. COMPRESSOR (METRIC UNITS) 

DESIGN SPEEO - SCAN NO 6 
EQUIVALENT SPEED 
EQUIVALENT FLOW / INLET ANN AREA 

= 
= 

536±4.i05 R.P.H. 
125.1387 KG/SEC-SQ H 

INLET VELOCITY DIAGRAM DATA 
CALCULATED AEROOYhIAMIG BLOCKAGE = .9994 

PEPCFNT SPAN OETA4 i Vol VU 1 MNl BETAi vi VUI Ml VHI VZI Ji 

FROM TIP 
(L. E.) (DEG) (M/SFC) (1/SEC) (DEG) (1/SEC) i1/SEO) (H/SEC) CM/SEC) (H/SEC) 

0.00 73.25 351.71 336,80 1.043 0.00 101.33 0.00 .301 101.33 98.1W? 336.80 

9.16 72.14 337.82 321.55 1.002 0.00 103.60 0.00 .307 103.60 1O0,20 321.55 

24.73 69.30 316.05 295.64 .939 0.00 111.73 0.00 .332 111.73 109.168 295.64 

40.12 67.07 293.21 270.04 .872 0.00 114.22 0.00 .340 114.22 113.,85 270.04 

58.01 65.19 264.71 240.27 .787 0.00 111.09 0.00 .330 111.09 111.[06 240.27 

82.62 
100.00 

62.32 
59.39 

225.[8 
19a.00 

199,33 
170.41 

.668 

.587 
, 0.00 
0.00 

104.54 
100.81 

0.00 
0.00 

.3±0 

.299 
104.54 
100.81 

103.14 
97.39 

199.33 
170.41 

EXIT VELOCITY DIAGRAM DATA 
CALCULATFO AERODYNAMIC BLOCKAGE = .B929 

PERCENT SPAN CETA*2 V*2 Vg 42 M*2 BETA2 V2 VU2 M2 V112 VZ2 U2 
FPOM TIP 
(r, E.) IOEG) ("/SEC) (M/SEC) (DEG) (N/SEC) (M/SEC) CM/SE) (M/SECI IM/SEC) 

0.00 61.05 256.r8 224.51 .730 38.67 15.909 99.41 .453 124.21 120.21 323.92 
11.f1 57.81 243.55 206.13 .694 38.68 166.19 103.87 .474 129.73 126.90 3t0.00 

2q.75 54.80 227.17 185.64 .651 37.56 165.17 100.67 .473 130.94 130.12 286.31 

47.91 48.40 206.22 155.41 .593 38.53 173.28 107.94 .498 135.56 135.55 263.35 
66.74 38.75 191.86 120.09 .554 38.60 - ±91.47 119.46 .553 149.63 149.19 239.55 

B7.65 23.18 176.40 69.44 .512 41.54 216.65 143.68 .629 162.16 159.50 213.t 

100.00 14.69 167.86 42.56 .489 43.66 224.44 L54.94 .654 162.38 156.06 197.50 

ROTOR PERFOPMANGE DATA 

PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE 0 OMEGA* LOSS DEVIATION ROTOR ROTOR ROTOR 

LEADING TRAILING FLOW BETA* MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC 

EDGE EDGE (PCT) (DEG) (DEG) (DEG) (DEGI RATIO EFF EFF 

0.00 P.00 0.00 12.21 9.418 8.950 .3781 .1996 .0368 4.056 1.296 .6921 .7032 

9.16 11.01 11.36 14.33 ±0.139 1.862 .3909 .2009 .0388 2.748 1.304 .7079 .7186 
24.73 29.75 30.48 14.49 10.107 8.089 .3878 .1348 .0258 4.388 1.310 .8060 .8133 
40.12 47.91 48.70 18.17 10.012 7.297 .4089 .1082 .02±6 6.292 1.328 .8602 .8657 

58.01 66.74 67.58 26.44 10.449 6.756 .3985 .0586 .0125 7.580 1.364 .9371 .9398 
82.62 87.65 88.54 39.14 10.757 5.787 .3648 .0310 .0067 13.141 1.411 .9760 .9778 

oo.00 100.00 100,dr 44.70 10.639 4.565 .3155 .0385 .079 21.740 i.41l .9767 .9778 

MOMENTUM AVEPAGE ROTOR EFFICIENCY = .8504 (POLYTROPIC) HOMENTUM AVG; ROTOR PRESS RATIO = 1.3388


MOMENTUM AVERAGE ROTOP EFFICIENCY = .8441 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE r 1.1028





?NASA SMALL AXIAL COMPRESSO- fEST 3 DECEMBER, 1974 COMBINED TEMP.) 

QUA1,4 STATOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (ENGLISH UNITS) 

70 PERCENT OESIGN SPEED - SCAN NO 6 

INLET VELOCITY DIAGRAM DATA


CALCULATFD AERODYNAMIC BLOCKAGE = .9053



PERCENT SPAN BETA 3 V3 VU3 M3 VM3 VZ3 U3


FROM TIP


(L. E.) (DEG) IFT/SEC) (FT/SECI (FT/SEC) (FTI/SEC) (FT/SEC) 

0.00 34.90 587.04 335.84 .512 481.48 476.19 1032.08 
10.52 35.74 597.15 348.80 .521 484.69 483.89 993.74 
28.61 33.64 603.65 334.40 .530 502.56 562.55 927.80


46.33 34.32 628.69 354.45 .554 519.24 518.86 863.23


65.27 34.98 676.49 387.87 .599 554.26 552.23 794.19


87.08 38.17 746.17 461.12 .663 586.63 578.75 714.73



100.00 39.39 777.53 493.41 .694 600.92 584.31 661.63 

EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = 1.0108 

PERCENT SPAN BETA 4 Vit VU4 M4 VM4 VZ4 U4 
FROM TIP 

iT. El) (BEG) IFT/SECI (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC) 

0.00 -22.39 510.92 -194.61 .443 472.40 467.22 1024.60 
10.96 -22.45 517.89 -197.75 .449 478.65 477.86 990.27 
29.67 -18.68 518.73 -166.1 .452 491.41 491.41 931.67 
47.78 -16.115 533.80 -151.21 .466 511.94 51.56 874.97


66.76 -13.77 564.87 -134.45 .495 548.64 546.63 815.52

87.90 -9.67 595.79 -100.11 .521 587.32 5?9.14 749.31 

io0.00 -7.94 604.87 -83.56 .530 599.07 582.5t 711.42' 

STATOR PERFORHANCE DATA



PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE 3 OMEGA LOSS DEVIATION STAGE STAGE STATOR 
LEADING TRAILING FLOW BETA MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS TEMP POLYTROPIC 
EDGE EDGE IPCT) (BEG) (DEG) (DEG) (DEG) RATIO RATIO EFF 

0.00 0.00 O.on 57.29 -1.422 -5.344 .4570 .0573 0193 -1.461 1.284 1.1110 .7848 
10.52 10A.6 11.36 58.19 -. 17 -3.794 .4507 .0570 .0183 -5.765 1.291 1.111 .7929 
28.61 29.67 30.48 52.32 -2.878 -6.231 .,4125 .0489 .0152 -5.100 1.299 1.0994 .8324 
46.33 47.78 48.7C 50.11 -3.244 -6.266 .3956 .0547 ,01b1 -4.216 1.315 1.0980 .8257 
65.27 66.76 67.58 48.75 -4.291 -7.207 .3829 .0738 .0206 -2.238 1.342 1.0987 .7869 
87.08 87.90 83.54 47.84 -3.950 -6.887 .3939 .1196 .6312 1.904 1.368 1.1056 .7I73 

tOo.0O 100.00 130.Cf 47.33 -5.243 -8.684 .4004 .1111 .0278 10.655 1.367 1.1855 .7623 

MOMENTUM AVERAGE STAGE EFFICIENCY = .8213 (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO = 1.3254 
MOMENTUM AVERAGE STAGE EFFICIENCY = .8140 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1028 



NASA SMALL AXIAL CONPRESSOR TEST 5 DECEMOrR, 1974 (COMBINED TEMP.)



STATOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (METRIC UNITS)



70 PERCENT DESIGN SPEzD - SCAN NO 6



INLET VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9053 

PERCENT SPAN BETA 3 V3 VU3 M3 VH3 VZ3 U3


FROM TIP


(L. E.)I DI:G) (M/SEC) (H/SEC) (HI/SEC) (H/SEC) (H/SEC) 

0.00 34.90 178.93 102.36 .512 146.76 145.14 314.58


10.52 35.74 182.01 106.31 .521 147.73 147.49 302.89


28.61 33.64 183.99 101.93 .530 153.18 153.1, 282.79


46.33 34.32 191.62 108.04 .554 158.27 158.15 263.11


65.27 34.98 206.20 118.22 .599 168.94 168.32" 242.07


87.08 38.17 227.43 140.55 .663 178.80 1?6.40, 217.85



100.00 39.39 236.99 150.39 .694 183.16 ±178.i 203.49



EXIT VELOCITY DIASRAN DATA


CALCULATED AERODYNAMIC BLOCKAGE 1.0108



PERCENT SPAN BETA 4 V4 VU4 M4 V14 VZ4 U4


FROM TIP


IT. E.) (BEG) (H/SEC) (M/SEC) (M/SEC) (M/SEC) (K/SEG)



0.00 -22.39 155.73 -59.32 .443 143.99 142.41 312.30


10.96 -22.45 157.85 -60.26 .449 145.89 145.65 301.83


29.67 -18.68 158.1t -50.63 .452 149.78 149.78 283.97


47.78 -16.45 162.70 -46.09 .466 156.04 155.92 266.69


66.76 -13.77 172.17 -40.98 .495 167.22 166.61 248.57


87.99 -9.67 181.60 -30.51 .521 179.01 176.61 228.39



100.00 -7.94 184.36 -25.47 .530 182.60 177.55 216.84



STATOR PERFORMANCE DATA



PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE B OMEGA LOSS DEVIATION STAGF STAGE STATOR


LEADING TRAILING FLOW BETA MEAN SUCT SUR FACTOR BAR PARANETER ANGLE PRESS TEMP POLYTROPIC


EDGE EDGE IPCT) (BEG? (DEG) (DEG) (DEG) RATIO RATIO EFF



0.00 0.00 0.00 57.29 -1.422 -5.344 .4570 .0578 .0193 -1.461 1.284 1.1110 .7848


10.52 10.96 11.36 58.19 -.417 -3.794 .4507 .0570 .0183 -5.765 1.291 1.11LD .7929


28.61 29.67 30.463 52.32 -2.878 -6.231 .4125 .0489 .0152 -5.100 1.299 1.0994 .8324


46.33 47.78 48.70 50.77 -3.244 -6.266 .3956 .0547 .016l -4.216 1.315 1.0980 .8257


65.27 66.76 67.50 40.75 -4.291 -7.207 .3829 .0738 .0206 -2.238 1.342 1.0907 .7869


87.08 87.90 88.54 47.84 -3.950 -6.887 .3939 .1196 .031Z 1.904 1.368 L.1056 .7173


On.00 oo.00 130.00 47.33 -5.243 -6.684 .4804 .1111 .C278 10.655 1.367 1.1055 .7623



MOMENTUM AVERAGE STAGE EFFICUINCY = .8213 (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO 1.3254 
MOMENTUM AVERAGE STAGE EFFICIENCY = .8140 (ADIABATICI MASS AVERAGE TEMPERATURE RISE = 1.1028 



NASA SHALL AXIAL COMPRESSOR TEST 5 DECEMBER, 1974 (COM3INED TLNP.I 

ROTOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (ENGLISH UNITS)



90 PERCENT DESIGN SPEED - SCAN NO 8 
EQUIVALENT WEIGHT FLOW 3.0843 LBM/SEC EQUIVALENT SPEED = 68978.587 R.P.M. 
PERCENT DESIGN FQUIVALENT FLOW 84.2096 EQUIVALENT FLOW / INLET ANN AREA = 34.0649 LB/SEC-SQ FT



INLET VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE = .9877



PERCENT SPAN DETAil V 1 VUfi M±i BETAI V1 VU1 Mi1 VMI VZI Ul


FROM TIP


(L. E.) (OEG) (FT/SFC) (FT/SEC) (OEG) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEg) IFT/SEC)



0.00 72.14 1493.59 1421.63 1.361 0.00 458.00 0.00 .417 
 450.00 443.25 1421.63 
1O.10 70.83 1430.01 1350.72 1.395 0.00 469.56 0.0 .428 469.56 454.19 1350.72


26.83 67.55 1334.19 1233.06 1.221 
 0.00 509.52 0.00 .466 509.52 500.16 1233.06


43.20 65.00 1233.88 1118.25 
 1.131 0.00 521.53 0.00 .478 521.53 519.85 1i16.25


61.10 62.97 1114.25 992.55 1.020 0.00 506.37 0.00 
 .463 506.37 506.20 992.55


84.17 60.21 956.96 830.47 .873 0.00 
 475.50 0.00 .43f* 475.50 469.11 830.47



100.00 57.56 .852.32 719,30 
 .177 0.00 457.22 0.00 .417 457.22 441.68 719.30



EXIT VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE = .8916 

PERCENT SPAN RETAf2 V*2 VU*2 M*2 BETA2 V2 VU2 H2 VH2 VZ2 
 U2


FROM TIP


(T. E.1 (DEG) (FT/SEC) (FT/SEC) (DEG) IFT/SEC) (FT/SEC) (FT/SEC (FT/SEC) (FT/SEC)



0.00 60.08 1082.,8 938.29 .920 38.46 
 689.65 428.99 .586 539.99 522.60 1367.28


11.40 56.84 1024.34 857.47 a0T3 38.70 718.011 
 448.96 .61a 560.37 548.12 306.44


30.57 53.52 928.61 746.64 .796 39.64 
 717.04 457.49 .614 552.13 548.69 1204.13


48.87 47.40 856.46 630.43 .739 39.39 750.14 476.07 
 .647 579.72 579.69 1106.50


67.27 40.73 758.89 495.21 .657 41.74 770.68 513.09 .667 575.05 573.36 ±00830


88.22 24.10 693.58 283.21 .606 881.48 .773 633.12 b22.72
44.09 613.33 896.55



100.0n 15.34 
 657.24 173.82 .577 46.15 914.96 659.85 .863 633.83 
 612.29 833.67



ROTOR PERFORMANCE DATA



PERCENT SPAN FROM TIP HASS DELTA INCIDENCE ANGLE 0 OHEGA4 LOSS DEVIATION ROTOR ROTOk ROTOR 
LEADING TPAILING FLOW BETA* MEAN SUCT SUR FACTOR OAR PARAIIETER ANGLE PRESS ADIABATIC POLYTROPIC


EOGE EDGE (PCT) (DEG) (DEG) (DEG) (DEG) RATIO EFF EFF



0.00 0.00 0.00 12.06 
 8.306 7.838 .3846 .1902 .0161 3.089 1.581 .7426 .7586


1O.1O 11.40 12.48 14.00 9.021 7.686 .3977 .1927 .0382 1.855 1.591 .7536 .7691


26.85 30.57 32.86 14.03 8.717 6.565 .4162 .1493 .0295 3.379 1.605 .8185 .8301


43.20 48.97 51.86 17.60 8.35 5.468 
 .4228 .0942 .0194 5.257 1.637 .8946 .9017


61.10 67.27 70.31 22.24 8.591 4.75? .4441 .1003 .0208 9.975 1.630 .9025 .9090


64.17 88.22 89.63 36.11 
 8.819 3.806 .4235 .0721 .(154 14.849 1.719 .9487 .9525



100.00 100.00 110.0e 
 42.22 8.806 2.732 .39C4 .0896 .0184 22.387 1.720 .9487 .9525



MOMENTUM AVERAGE ROTOR EFFICTENCY= .8594 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO 1.6280

MOMENTUM AVEPAGE ROTOR EFFICIENCY = .8495 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 1.1755





NASA SMALL AXIAL COMPRESSOR TFST 5 DECEMBERt 1974 (COHSINED TEMP.)



ROTOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (METRIC UNITS)



EQUIVALENT HEIGHT FLOW 
PERCENT OFSIGN EQUIVALENT FLOW 

1.3990 
84.2096 

90 PERCENT DESIGN SPEED - SCAN NO 8 
KG/SEC EQUIVALENT SPEED 

EQUIVALENT FLOW / INLET ANN AREA 
= 
= 

68978.587 R.P.M. 
166.3196 KG/SEC-SQ M 

INLET VELOCITY DIAqRAH DATA 
CALCULATED AERODYNAMI; BLOCKAGE = .9877 

PERCENT SPAN BETA'1 V41 VUfl MWi BETAi V1 VUl 8i VM1 VZi Ui 
FROM TIP 
(L. E.) (DFG) (M/SEC) (N/SEC) (DEG) (8/SECI (M/SEC) (M/SEC) (M/SEC) (KMSEC) 

0.00 
10t.0 

72.14 
71.83 

455.25 
435.87 

433.31 
411.70 

1.361 
1.305 

0.00 
0.00 

139.60 
143.12 

0.00 
0.00 

.417 

.428 
139.60 
143.12 

135.iD 
138.44 

433.31 
411.70 

26.85 67.55 406.66 375.84 1.221 0.00 155.30 0.00 .466 155.30 152.45 375.84 
43.20 
61.10 
84.17 

100.00 

65.00 
62.97 
60.21 
57.56 

376.09 
339.62 
291.66 
259.79 

340.84 
302.53 
253.13 
219.24 

1.131 
1.020 
.873 
.777 

0.00 
0.00 
0.00 
0.00 

158.96 
154.34 
144.93 
139.36 

0.00 
0.00 
0.00 
0.00 

.478 

.463 

.434 

.417 

158.96 
154.34 
144.93 
139.36 

158.45 
154.29 
142.99 
134.62 

340.84 
302.53 
253.13 
219.24 

EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .8916 

PERCENT SPAN BETA2 V*2 VU#2 N42 OETAE V2 VU2 M2 VM2 VZ2 U2 
FROM TIP 
(T. E.) (DEG) (M/SEC) (M/SEC) (DEG) (H/SEC) (M/SEC) "(M/SEC) (M/SEC) (8/SEC) 

0.00 60.08 329.97 285.99 .920 38.46 210.21 130.75 .586 164.59 159.29 416.75 
11.40 
30.57 
48.87 
67.27 
88.22 

100.00 

56.84 
53.52 
47.40 
40.73 
24.10 
15.34 

312.22 
283.04 
261.05 
231.31 
211.40 
200.33 

261.36 
227.58 
192.16 
150.94 
86.32 
52.98 

.813 

.796 

.739 

.657 

.606 

.577 

38.70 
39.64 
39.39 
41.74 
44.09 
46.15 

21s.86 
210.55 
221.64 
234.90 
268.68 
278.88 

136.84 
139.44 
145.11 
156.39 
186.94 
201.12 

.612 

.614 

.647 

.667 

.770 

.803 

±70.80 
168.29 
176.70 
175.28 
192.9? 
193.19 

167.0? 
167.24 
116.69 
174.76 
189.80 
186.63 

398;20 
367.02 
337.26 
307.33 
273.27 
254.10 

ROTOR PERFORMANCE DATA 

PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE 0 OMEGA* LOSS DEVIATION ROTOR ROTM ROTOR 
LEADING TRAILING FLOW BETA MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC 
EDGE EDGE (PCT) (BEG) (OEGI (DEG) (DEG) RATIO EFF EFF 

0.00 0.00 0.OC 12.06 8.306 7.038 .3846 .1902 .0361 3.089 14581 .7426 .7586 
10.10 11.40 12.48 L4.00 9.021 7.686 .3917 .1927 .0382 1.855 1.591 .7535 .7691 
26.85 30.57 32.86 14.03 8.717 6.565 .4182 .1493 .0295 3.379 1.605 .6185 .8301 
43.20 48.87 51.86 17.60 8.351 5.468 .4228 .0942 .0194 5.257 1.637 .8946 .9017 
61.10 
84.17 

100.00 

67.27 
88.22 
1O0.00 

70.31 
89.63 

10O.00 

22.24 
36.11 
4Z.22 

0.591 
8.019 
8.806 

4.757 
3.806 
2.732 

.4441 

.4235 

.3904 

11U03 
.0721 
.0896 

.0208 
0154 
.084 

9.975 
14.849 
22.387 

1.630 
1.719 
1.720 

.9025 

.94B? 

.9487 

.9090 

.9525 

.9525 

MOMENTUM AVERAGE ROTOR EFFICIENCY = 8594 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO = 1.6280


MOMENTUM AVERAGE ROTOR EFFICIENCY = .8495 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1755





NASA SMALL AXIAL COMPRESSOR ILST 5 DECMBlER, 1974 (COH3INED TEMP.) 

,okJipo QU G STATOR PERFORMANCE NASA SHALL AXIAL COMPRESSOR (ENGLISH UNITS) 
90 PERCENT DESIGN SPEED - SCAN NO a 

INLET VELOCITY DIAGRAM DATA 

CALCULATED AERODYNAMIC BLOCKAGE .8926 

PERCENT SPAN BETA 3 V3 VU3 H3 VM3 VZ3 U3 
FROM TIP 
(L. E.) (DEG) IFT/SEC) (FT/SEC) (FT/SEC) (FT/SEt) (FT/SEG) 

0.00 
10.92 
29.46 
47.43 
66.00 
87.53 

180.00 

33.65 
34.71 
34.58 
34.39 
36.60 
39.52 
40.112 

797.25 
806.92 
815.79 
843.58 
852.12 
941.92 
979.45 

441.72 
459.44 
463.03 
476.52 
508.02 
599.31 
640.29 

.685 

.695, 

.707 

.736 

.745 

.830 

.868 

663.70 
663.35 
671.65 
696.10 
684.12 
726.61 
741.18 

656.41 
662.25 
671.64 
695.59 
681.62 
716.85 
720.71 

1327.85 
1276.65 
1189.73 
1105.44 
1018.36 
91i.43 
858.95 

EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9507 

PERCENT SPAN BETA 4 V4 VU4 M4 VN4 VZ4 U4 
FROM TIP 
(T. El) (QFG) (FT/SEC) (FT/SEtI (FT/SEC) (FT/SECI (FT/SED) 

0.00 
10.96 
29.39 
47.49 
66.27 
87.7' 

100.00 

-8.99 
-9.00 
-8.59 
-7.53 
-7.16 
-6.15 
-5.12 

710.44 
714.79 
706.97 
701.88 
687.95 
703.95 
713.91 

-111.01 
-111.78 
-105.61 
-91.99 
-85.75 
-75.45 
-63.68 

.605 

.609 

.605 

.602 

.590 

.602 

.611 

701.71 
706.00 
699.04 
695.82 
682.59 
699.69 
711.66 

694.00 
704.b3 
699.GS 
695.31 
680.69 
69a.49 
691.42 

1318.2 
1274.08 
1199.80 
126.88 
1051.10 
964.74 
915.29 

STATOR PERFORMANCE DATA 

PERCENT SPAN FROM TIP 
LEADING TRAILING 
EDGE EDGE 

MASS 
FLOW 
(POT) 

DELTA 
BETA 
(DEG) 

INCIDENCE ANGLE 
MEAN SUCT SUR 
(DEG) (OEG) 

D 
FACTOR 

OMEGA 
BAR 

LOSS 
PARAMETER 

DEVIATION 
ANGLE 
(DEG) 

STAGE 
PRESS 
RATIO 

STAGE 
TEMP 
RAT13 

STATOR 
POLYTROPIC 

EFF 

0.00 
10.92 
29.46 
47.43 
66,00 
87.53 

100.00 

0.00 
10.96 
29.39 
47.49 
66.27 
87.73 

100.00 

0.00 
12.48 
32.86 
51.86 
70.31 
19.63 

100.0C 

42.64 
43.70 
43.17 
41.93 
43.76 
45.67 
45.94 

-2.672 
-1.459 
-1.977 
-3.261 
-2.771 
-2.698 
-3.809 

-6.595 
-4.819 
-5.307 
-6.267 
-5.669 
-5.617 
-7.250 

.3503 

.3600 

.4612 

.3719 

.3882 

.4349 

.4432 

.0711 

.0652 

.0630 

.1029 

.0965 

.1885 

.1765 

0253 
.0224 
.0205 
.6313 
.0275 
.0496 
.0445 

L1.939 
7.688 
5.022 
4.721 
4.388 
5.422 
13.478 

1.551 
1.562 
1.576 
1.586 
1.582 
1.602 
1.602 

1.1879 
1.1879 
1.1765 
1.1688 
1.1657 
1.1762 
1.1762 

.7114 

.7477 

.7904 

.7248 

.7725 

.6565 

.7028 

MOMENTUM AVEPAGE STAGE EFFICIFNCY 
MOMENTUM AVERAGE STAGE EFFICIENCY 

= 
= 

.8071 

.7943 
(POLYTROPIC) 
(AOIABATIC) 

MOMENTUM AVG. STAGE PRESS RATIO 
MASS AVERAGE TEMPERATURE RISE 

= 1.5804 
1.1755 



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



STATOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (METPIC UNITS$



90 PERCENT DESIGN SPEED - SCAN NO 8



INLET VELOCITY DIAGkAM )ATA 
CALCULATED AERODYNAMIC BLOCKAGE = .8926 

PERCENT SPAN BETA 3 V3 VU3 M3 VM3 VZ3 U3


FROM TIP


1L. E.) (DEG) (M/SEC) CM/SEC) (H/SECI (M/SECl (H/SECI



0.00 33.65 243.00 134.64 .685 202.29 200.07 404.73


10.92 34.71 245.95 140.04 .695 202.k9 201.85 389.12


29.46 34.58 248.65 141.13 .707 204.72 204.72 362.63


47.43 34.39 257.12 145.24 .736 212.17 212;02 336.94


66.00 36.60 259.73 154.84 .745 208.52 201.76 310.40


87.53 39.52 
 287.10 182.69 .830 221.47 218.50 279.63



100.00 
 40.82 298.54 195.16 .868 225.91 219i67 261.81



EXIT VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE .9507



PERCENT SPAtN BETA 4 V4 VU4 M4 Vf4 VZ4 U4


FROM TIP


(T. E.) (DEGI (M/SEC) (M/SEC) (F/SECt IM/SEC) (H/SEC)



0.00 
 -8.99 216.54 -33.84 .605 213.88 211.53 401.79


10.96 -9.00 217.87 -34.07 .609 215.19 214.83 388.34


29.39 -6.59 215.48 -32.19 .605 213.07 213.06 365.70


47.49 -7.53 213.93 -28.04 .602 212.09 211.93 343.47


66.27 -7.16 209.69 -26.14 .590 208.05 207.29 320.40


87.73 
 -6.15 214.56 -23.00 .602 213.33 210.46 294.05



100.00 -5.12 217.60 -19.41 .611 216.73 210.74 278.98



STATOR PERFORMANCE DATA



PERCFNT SPAN FPOX TTP MASS DELTA INCIDENCE ANGLE 0 OMEGA 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 

0.00 0.00 
 0.00 42.64 -2.672 -6.595 .3603 .071± .0253 11.939 1.551 1.1679 .7114


10.92 10.96 12.48 43.70 -1.459 -4.019 .3600 .0652 .0224 7.688 1.562 1.1879 .7477


29.46 29.39 32.86 
 43.17 -1.977 -5.307 .36±2 .0630 .0205 5.022 1.516 1.1765 .790a4


47.43 47.49 51.86 41.93 -3.261 -6.267 a3719 .1029 .0313 4.721 1.586 1.1688 .7248


66.00 66.27 70.31 43.76 -2.771 -5.669 .3882 .0965 .0275 4.388 1.582 1.1657 .7725


87.53 87.73 89.63 45.67 -2.698 -5.617 .4349 .1885 .0496 5.422 1.602 1.1762 .6565



100.0 100.00 100.00 45.94 -3.609 -7.250 .4432 .1765 .0445 13.478 1.602 1.1762 .7028



MOMENTUM AVERAGF STAGE EFFICIENCY = .8071 (POLYTPOFIC) MOMENTUM AVG. STAGE PRESS RATIO 1.5804 
MOMENTUM AVERAGE STAGE EFFICIENCY = .7943 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 1.1755 



NASA SHALL AXIAL COMPRESSOR TEST , DECEHOER, 1974 (COMBINFO TEMP.) 

ROTOR PERFORMANCE NASA SMALL AXIAL CO.PRESSOR (ENGLISH UNITS)



90 PERCENT DESIGN SPEED - SCAN NO 9 
EQUIVALENT HEIGHT FLOW = 3.0490 LOB/SEC EQUIVALENT SPEED = 68941.356 R.P.H. 
PERCENT DESIGN EQUIVALENT FLOW 83,2477 EQUIVALENT FLOW / INLET ANN AREA = 33.6758 LBM/SEC-SQ FT



INLET VELOCITY DIASRAN DATA


CALCULATED AERODYNAMIC BLOCKAGE = .9912



PERCENT SPAN BETA'1 Vl VUti M#1 IAETAI V1 VUt lit VHL VZI U1


FROM TIP


(L. E.) (OCGI (FT/SEC) (FT/SEC) (OEG) (FT/SEC) (FT/SEC) (FT/SECI (FT/SED) (FT/SEC)



0.00 72.36 1490.96 1420.67 1.358 0.60 451.85 0.00 
 .412 451.85 431.30 14Z0.87


o.09 71.06 1427.30 1350.04 
 1.302 0.00 463.23 0.00 .422 463.23 448.07 1350.04 

26.'79 67.82 1331.26 1232.78 1.218 0.00 50?.49 0.00 .460 502.49 493.26 1232.78


43.04 65.31 1231.26 1118.74 1.127 
 0.00 514.27 0.00 .471 514.27 512.61 1118.74


60.89 63.31 
 111.92 993.45 1.017 0.00 499.43 0.00 .457 499.43 499.26 993.45


84.02 60.55 954.40 831.11 .871 0.00 469.19 
 0.00 .428 469.19 462.89 831.11 
1o.00 57.87 848.9c 718.92 .773 O.o0 45t.43 0.00 .411 151.43 436.D9 718.92



EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC OLOCKAGE .9133 

PERCENT SPAN BETA*2 V*2 VU)2 1*2 BETAZ V2 VU2 M2 VM2 VZ2 U2 
FROM TIP 
(T. E.) (BC) (FT/SPC) (FT/SEC) (DEG) IFT/SEC) (FT/SECI (FT/SECI (FI/SEC) (FT/SEC)



0.00 60.44 1065.90 927.18 .904 39.88 685.21 439.36 .581 
 525.82 508.88 1366.54


litO 57.67 1002.9± 847.46 .852 40.58 706.19 459.42 .600 536.32 524.60 1306.88


30.29 54.25 897.93 728.75 .766 
 42.23 708.51 476.23 .604 524.56 521.32 1204.98


48.52 48.32 830.34 620.11 .714 41.45 736.71 407.66 .633 
 552.20 552.1? 1107.77


66.89 41.48 731.51 484.56 .631 43.79 759.09 525.27 .655 548.00 546.39 1009,83


87.97 24.57 
 659.05 274.09 .574 46.12 664.71 623.30 .753 599.36 589.51 897.39



100.00 5.10 621.50 161.85 .544 48.21 900.44 671.37 .788 
 600.05 579.66 833.22



ROTOR PERFOPMAN3E DATA



PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE 0 OMEGA* LOSS DEVIATION ROTOR ROTOR ROTOR


LEADING TRAILING FLOW BETA* MEAN SUCT SUR FACTOR OAR 
 PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC


EDGE EDGE IPGT) (OEG) (DEG) (DEG) (DEGI RATIO EFF EFF



0.00 0.00 0.09 11.92 8.522 8.054 .3973 .1828 .0343 3.451 1.612 .7585 .7741


10.09 11.19 12.48 13.39 9.251 7.916' .4143 .1916 .0372 2.645 1.614 .7608 .7763


26.79 30.29 32.81 13.57 B.982 6.835 
 .4448 .1622 .0315 4.019 1.627 .809? .8223


43.04 48,52 51.72 17.00 8.646 5.771 .4458 .1031 .0208 6.013 1.650 .8874 .8950


60.89 66.89 70.15 21.63 8.909 5.082 .4708 .1094 .0224 10.428 1.644 .8962 .9032 
84.02 87.97 89.55 35.90 9.148 4.140 .4606 .0936 .0199 14.974 1.721 .9344 .9393



1OO.0 100.00 103.90 
 42.78 9.121 3.047 .4329 .1160 .0238 22.147 1.721 .9344 .9392



MOMENTUM AVERAGE ROTOR EFFICIENCY = .8563 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO 1.6444


MOMENTUH AVERAGE ROTOR EFFICIENCY = .8459 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 11802





NASA SMALL AXIAL COMPRESSOR TLST q DECEHOER, 1974 (COMBINED TEMP.)



ROTOR PERFORMANCE NASA SMALL AXIA. COMPRESSOR (METRIC UNITS) 

90 PERCENT DESIGN SPEUD - SCAN NO 9 
EQUIVALENT HEIGHT FLOW = 1.3830 KG/SFC EQUIVALENT SPEED = 68941.356 R.P.M. 
PERCENT OrSIGH EQUIVALENT FLOH = 83.2477 EQUIVALENT FLOW / INLET ANN AREA = 164.4199 KG/SEC-SQ H 

INLET VELOCITY DIAGRAM DATA


CALCULATED AEROAYHAHEC BLOCKAGE = .9912



PERCENT SPAN DrrA*i Vf1 VU i H I BETAi Vi VUl Ml VHi VZI UI 
FROM TIP 
(L. E.1' (DEG) (M/SEC) IM/SEC) (DEG) (HI/SEC) (M/SEC) (H/SEC) (ti/SEC) IM/SEC) 

0.00 72.36 454.45 433.08 1.358 0.00 137.72 8.00 .412 137.72 133.29 433.08 
10.09 71.06 435.04 411.49 1.302 0.00 141.19 0.00 .422 141.19 136.57 411.49


26.79 67.82 405.77 375.75 1.218 0.00 153.16 0.00 .460 153.16 150.35 375.75


43.04 65.31 375.2q 340.99 1.127 0.00 156.75 0.00 .471 156.75 156.24 340.99


60.09 63.31 336.91 302.80 1.017 O.0O 152.23 0.00 .45? 152.23 152.17 302.80


84.02 60.55 290.90 253.32 .871 0.00 143.0t 0.00 .428 143.01 141.09 253.32



100.00 57.87 258.74 219.13 .773 0.00 137.60 0.00 .411 137.60 132.92 219.13



EXIT VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE = .9133



PERCENT SPAN BETA*2 V*2 VU*2 M*2 BETA2 V2 VU2 M2 VM2 VZ2 U2


FROM TIP


(r. E.) (DEC) (M/SEC) (M/SEC) (DEG) (K/SEC) (H/SECt) M/SEGt CM/SEC) tH/SECt)



0.00 60.44 324.69 282.61 .904 39.88 28.85 133.92 .581 160.27 155.11 416.52


11.19 S7.67 305.69 258.31 .852 40.58 215.25 140.03 .600 163.47 159.90 398.34


30.2q 54.25 273.69 222.12 .766 42.23 215.95 145.15 .60D4 159.09 158.190 367.28


48.52 48.32 253.09 189.01 .714 41.45 224.55 148.64 .633 168.31 168.30 337.65


66.89 41.48 ?22.96 147.69 .631 43.79 231.37 160.10 .655 167.03 166.54 307.79


87.97 24.57 200.88 03.54 .574 46.12 263.56 189.98 .753 102.68 179.68 273.52



100.00 15.10 189.43 49.33 .544 48.21 274.45 204.63 .788 182.90 176.68 253.97



ROTOR PERFOPHANCE DATA



PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE 0 OHEGA* LOSS DEVIATION ROTOR ROTOR ROTOR


LEADING TRAILING FLOW BETA* MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC


EDGE EDGE (PCT) (DEG) HOEG) (DEG) (DEG) RATIO EFF EFF



0.00 0.00 0.00 11.92 8.522 8.054 .3973 .1828 .0343 3.451 1.612 .7585 .7741


10.09 11.19 12.48 13.39 9.251 7.916 .4143 .1916 .0372 2.645 1.614 .7608 .7763


26.79 30.29 32.81 13.57 0.982 6.835 .4448 .1622 .0315 4.019 1.627 .8097 .8223


43.04 48.52 51.72 17.00 6.646 5.771 .4458 .1031 .0208 6.013 1.650 .8874 .8950 
60.89 66.89 70.15 ?1.83 8.909 5.082 .4708 .1094 .022. 10.428 1.644 .8962 .9032


84.02 87.97 89.55 35.98 9.148 4.140 .4608 .0938 .0199 14.974 1.721 .9344 .9393


±o.00 00.00 100.0 i 42.78 9.121 3.047 .4329 .1160 .0238 22.147 1.721 .9344 .9392



MOMFNTUM AVERAGE ROTOR EFFICIENCY = .8563 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO 1.6444 
MOMENTUM AVERAGE ROTOR ErFICIFNCY = .1459 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1802





NASA SHALL AXIAL COMPRESSOR TEST 5 DECEMBER, 1974 (COMBINED TEMP.) 

STATOP PERFORMANCE NASA SHALL AXIAL COMPRESSOR (ENGLISH UNITS) 

90 PERCENT DESIGN SPEtO - SCAN NO 9



INLET VELOCITY DIAGRAM DATA


CALCULATED AERODYNAIIC BLOCKAGE= .9065 

PEPCENT SPAN BETA 3 V3 VU3 MS VH3 VZ3 U3 
FROM TIP 
(L. E. (DOG) (FT/SEC) IFT/SE) (FT/SEC) (FT/SECI (FT/SEC)



0.00 35.11 786.51 452.40 .674 643.37 636.31 1327.14


10.78 36.48 790.98 470.31 .678 635.97 634.91 1276.61



29.27 36.93 802.60 482.24 .692 641.58 641.57 1189.97


47.17 36.24 826.14 488.41 .718 666.31 665.82 i106.06


65.72 38.44 837.11 520.46 .729 655.b5 653.26 1019.16


87.38 41.32 923.22 609.55 .iB 693.39 684.08 917.63



i00.00 42.61 962.56 651.63 .850 708.45 688.8a 858.49



EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9691 

PERCENT SPAN BETA 4 V'. VU4 M4 VM4 VZ4 U4 
FPOM TIP 

(T. F)) (DES) (FT/SE6) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC) 

0.00 -8.99 662.25 -103.48 .560 654.11 646.93 1317.51


10.96 -9.00 663.75 -103.83 .562 655.58 654.49 1273.37


29.43 -8.42 657.92 -96.29 .558 650.83 650.83 1198.98


47.51 -7.87 653.68 -89.50 .557 647.53 647.05 1±26.17


66.33 -7.40 642.80 -82.79 .548 637.44 635.11 1050.41


87.78 -6.tq 662.86 -71.52 .564 658.99 650.15 964.01



100.00 -5.28 672.78 -61.90 .573 669.93 651.42 914.80



STATOR PERFORMANCE DATA



PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE ) OMEGA LOSS DEVIATION STAGE STAGE STATOR 
LEADING TRAILING FLOW BETA MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS TEMP POLYTROPIC 
EDGE EDGE (POT) (DEG) (DEC) (DEG) (DEG) RATIO RATIO EFF 

0.00 OD0 0.00 44.10 -1.204 -5.127 .4143 .0692 .G246 11.939 1.583 1.1923 .7992


10.78 10.96 12.48 45.48 .321 -3.045 .4130 .0537 .0184 7.684 1.591 1.1923 .8W74


29.27 29.43 32.81 45.35 .380 -2.954 .4159 .0512 .0166 5.192 1.60. 1.1838 .8696


47.17 47.51 51.72 44.1± -1.391 -4.402 .4206 .0755 .0229 4.382 1.614 1.1731 .8323


65.72 66.33 70.15 45.84 -.890 -3.795 .4346 .0650 .0185 4.146 1.612 1.1699 .8591


81.38 87.78 89.55 47.51 -.867 -3.791 .4698 .1430 .0376 5.382 1.635 1.1792 .7817


10.00 100.00 100.0n 47.89 -2.024 -5.465 .4785 .1332 .0335 13.318 1.635 1.1792 .7937



MOMENTUM AVEPAGE STAGE EFFICIENCY = .8200 (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO = 1.6102 
MOMENTUM AVEPAGE STAGE LFFICIFNCY = .6076 (ADIABATIC) HASS AVERAGE TEMPERATURE RISE L1.1802





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

STATOR PERFORMANCE NASA SHALL AXIAL COMPRESSOR (METRIC UNITS)



90 PERCENT DESIGN SPEED - SCAN NO 9 

INLET VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE .9065 

PERCFNT SPAN BETA 3 V3 VU3 M3 VM3 VZ3 U3 
FROM TIP 
(L. E. (DEG) (H/SEC) (II/SEC) (N/SECl (I/SEC) IH/SEC) 

0.00 35.11 239.73 137.89 .674 196.10 193.95 404.51 
10.78 36.48 241.09 143.35 .678 193.84 193.52 389.11 
29.27 36.93 244.63 146.99 .692 195.55 195.55 362.70 
47.17 36.24 251.81 148.87 .718 203.09 202.94 337.13 
65.72 38.44 255.15 158.64 .729 199.84 199.11 310.64 
87.38 41.32 2q1.40 1d5.79 .8±0 211.34 208.51 279.69 

ioq.u0 42.61 293.39 198.62 .850 215.94 209.97 261.67 

EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9691 

PERCENT SPAN BETA 4 V4 VU4 M4 VM4 VZ4 U4 
FROM TIP 
(T. E.) (BEG) (M/SEC) (M/SEC) (MI/SEC) (M/SEC) tM/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 ±99.62 199.49 388.12 
29o43 -8.42 200.53 -29.35 .558 198.37 198.37 365.45 
47.51 -7.87 199.24 -27.28 .557 197.37 197.22 343.26 
66.33 -7.40 195.92 -25.23 .548 194.29 193.58 320.16 
87.78 -6.19 202.04 -21.80 .564 200.86 ±98.16 293.83 

100.00 -5.28 205.06 -18.87 .573 204.19 198.55 278.83 

STATOR PERFORMANSE DArA 

PERCFNT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE 3 OMEGA LOSS DEVIATION STAGE STAGE STATOR 
LEADING TRAILING FLOW BETA MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS TEP POLYTROPIC 
EDGE ED$E (POT) (DEG) (DEG) (DFG2 (DEG) RATIO RATIO EFF 

0.00 0.00 0.00 44.10 -1.204 -5.127 .4143 .0692 .0246 ±1.939 1.583 1.1923 .7992 
i0.78 10.96 12.48 45.48 .321 -3.045 .4130 .0537 .0±84 7.684 1.591 1.1923 .8474 
29.27 29.43 32.81 45.35 .330 -2.954 .4159 .0512 .0166 5.192 1.604 1.1838 .8696 
47.17 47.51 51.72 44.11 -1.391 -4.402 .4206 .0755 .0229 4.382 1.614 1.173± .8323 
65.7? 66.33 70.15 45.84 -.890 -3.795 .4346 .0650 .0185 4.146 1.612 1.1699 .8691 
87.30 87.78 89.55 47.51 -.867 -3.791 .4698 .1430 .0376 5.382 1.635 1.1792 .7617 
100.00 100.00 100.00 47.89 -2.024 -5.465 .4785 .1332 .0335 13.318 1.635 1.1792 .7937 

MOMENTUM AVtPAGE STAGF EFFICIENCY = .8200 (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO 1.6102 
MOMENTUM AVERAGE STAGE EFFICIENCY = .8076 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1802 



NASA SMALL AXIAL COMPR-SSOR TEST DECLNDER, 1974 (COMBINED TEMP.) 

ROTOR PERFORMANCE NASA SMALL PXIAL COMPRESSOR (ENGLISH UNITS)


90 PERCENT DESIGN SPEED - SCAN NO 10 
EQUIVALENT WEIGHT FLOW = 2.9290 LB1/SEC EQUIVALENT SPEED = 69002.413 R.P.M. 
PERCENT DESIGN FQUIVALENT FLOW 79.9694 EQUIVALENT FLOW / INLET ANN AREA = 32.3497 LaM/SEC-SQ FT 

INLET VELOCITY DIAGRAM DATA

CALCULATED AERODYNAMIC BLOCKAGE = .9920 

PERCFNT SPAN BETA*I V1I VU1I M*l BETAi Vi VUl Ml Vii VZ1 Ui 
FROM TIP 
(L. E.) (DEG) (FT/SEC) (FT/SEC) (BEG) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC)


0.00 73.19 1485.64 1422.t2 1.351 0.00 429.74 0.00 .391 429.74 415.90 1422.12

10.25 71.92 1420.19 1350.08 1.293 6.00 440.69 0.00 .401 440.69 426.26 1350.08

27.0 68.80 i321.84 1232.39 1.207 0.00 477.99 0.00 .436 477.99 469.20 1232.39

43.in 66.40 1221.49 1±19.29 1.116 0.00 489.11 0.00 .447 469.11 487.54 1119.29

60.91 64.45 ±101.89 994.17 1.006 0.00 475.16 0.00 .434 475.16 474.99 994.17

84.09 61.76 943.61 831.31 .859 6.00 446.47 0.00 .407 446.47 440.47 831.31


10o.0O 59.17 137.93 719.55 .762 0.00 423.39 0.00 .391 429.39 414.80 719.55


EXIT VELOCITY DIAGRAM DATA

CALCULATSD AERODYNAMI3 BLOCKAGE = .9270 

PERCENT SPAN BETA*2 V*2 VU*2 M#2 BETA2 V2 VU2 M2 VM2 VZ2 U2

FROM TIP

(T. F.) (OEG) (FT/SEC) (FT/SE) (DEG) (FT/SEC) (FT/SEC) (FTISEC) (FT/SEG) (FT/SEC)


0O.O 60.58 1028.69 896.01 .867 43.03 691.31 471.74 .583 505.34 489.07 1367.75

11.23 59.09 949.28 814.43 .800 45,33 693.72 493.37 .585 487.68 477.02 1307.80

31.02 54.93 938.q7 686.63 .711 46.92 705.84 515.54 .598 482.10 479.10 1202.17

49.27 49.16 784.09 593.15 .671 44.93 724.35 511.58 .620 512.80 512.77 1±04.73

67.48 41.25 696.30 460.39 .601 46.18 758.33 547.18 .652 525.04 523.49 1007.57

88.08 24.07 620.83 253.19 .538 48.66 858.23 644.39 .744 566.85 557.54 897.58


100.00 13.91 584.67 140.58 .510 50.70 896.02 693.38 .781 567.52 548.23 833.96


ROTOR PERFORMANCE DATA 

PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE 2 OMEGA* LOSS DEVIATION ROTOR ROTOR ROTOR 
LEADING TRAILING FLOW BETA* MEAN SUCT SUR FACTOR BAR PARAIMETER ANGLE PRESS ADIABATIC POLYTROPIC 
EDGE EDGE (PCT) (DEG) (EG) (DEG) (DEG) RATIO EFF EPF 

0.00 0.00 0.03 12.61 9.349 8.681 .4265 .190s .0356 3.587 1.672 .7639 .7803

10.25 11.23 12.6r 12.84 10.146 B.801 .4578 .2173 .0405 4.069 1.652 .7448 .7622

27.01 31.02 33.02 13.87 9.995 7.834 .4949 .1911 .0365 4.948 1.667 .7899 .8044

43.10 49.27 51.74 17.24 9.737 6.859 .4847 .1204 .0239 7.200 1.674 .8?39 .8827

60.91 67.48 70.14 23.21 10.056 6.229 .5011 .1083 .0222 10.645 1.679 .9t11 .9086

84.09 88.08 89.57 17.X9 10.365 5.355 .5002 .1067 .0228 14.625 1.745 .9288 .9341

100.00 100.00 ±f10,DC 45.26 10.421 4.347 .4749 .1316 .u272 20.964 1.745 .9288 .9341


HOMFNTUH AVERAGF ROTOR EFFICIENCY z .8484 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO 1.6793 

HOMENTUM AVERAGE .WOTOR EFFrCIFNCY = ,8370 (AOIABATICI MASS AVERAGE TEMPERATURE RISE 1.1904 


U' 



NASA SMALL AXIAL COMPPESSOR TtST 5 DECEMIER, 1974 (COMBINED TEMP.) 

ROTOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (METRIC UNITS) 

0
90 PE GENT DESIGN SPEED - SCAN NO 10 
EQUIVALENT WEIGHT FLOW = 1.3286 KG/SEC EQUIVALENT SPEED = 69002.413 R.P.M. 
PERCENT DESIGN EQUIVALENT FLOW 79.9694 EQUIVALENT FLOW / INLET ANN AREA = 157.9450 KG/SEC-SQ M 

INLET VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE = .9920



PERCENT SPAN DETAi V*1 VU4 i M1i BETAI VI VUi Mt VM1 VZ1 UI


FROM TIP


(L. F.) (DEG) (M/SEC) IM/SEC) (DEG) (MISEC) (N/SEC) (I/SEC) (M/SEG) (M/SEC)



0.00 73.19 452.82 433.46 1.351 0.00 130.99 8.00 .391 130.99 126.77 433.46


10.25 71.92 432.87 411.51 1.293 V.00 134.32 0.0 .401 134.32 129.93 411.51


27.01 68.80 402.90 375.63 1.207 0.00 145.69 0.00 .436 145.69 143.01 375.63


43.10 66.40 372.31 341.16 1.116 0.00 149.08 0.00 .447 149.08 148.60 341.16


60.91 64.45 335.86 303.02 1.006 0.00 144.83 0.00 .434 144.83 144.78 303.02


84.09 61.76 287.61 253.38 .859 0.00 136.08 0.00 .407 136.08 134.26 253.38



100.c0 59.17 2r5s.h0 219.32 .762 0.00 130.88 0.80 .391 130.88 126.43 219.32



EXIT VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE = .9270



PERCENT SPAN BETAS2 V*2 VU'2 Ii2 DETA2 V2 VU2 H2 V2H VZZ U2 
FROM TIP 
4T. E.) (DEC) (M/SECt) (H/SEC) (DEG) (N/SEC) (M/SECt) (/SEC) (K/SEC (N/SEC) 

0.00 60.58 313.55 273.10 .867 43.03 2t0.71 143.79 .563 154.03 149.p 416.89


11.23 59.09 289.14 248.24 .800 45.33 211.44 150.38 .585 148.65 145.40 398.62


31.02 54.93 255.72 209.28 .711 46.92 215.14 157.14 .598 146.94 146.03 366.42


49.27 49.16 238.94 180.79 .671 44.93 220.78 155.93 .620 156.30 156.29 336.72


67.48 41.25 212.84 140.33 .601 46.18 231.14 166.78 .652 160.03 159.5b 307.11


88.08 24.07 189,73 77.17 .538 48.66 261.59 196.41 .744 17278 169.94 273.58



100.00 13.91 t78.21 42.85 .510 50.70 273.11 211.34 .781 172.98 167.10 254.19



ROTOR PERFORMANCE DATA



PERCENT SPAN FPOM TIP MASS DELTA INCIDENCE ANGLE a OMEGA* LOSS DEVIATION ROTOR ROTOR ROTOR 
LEADING TRAILINS FLOW BETA* MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC 
EDGE EDGE (PCT) (DEG) IDEG) (DEG) (DEG) RATIO EFF EFF


0.00 0.00 O.01 12.61 9.349 8.881 .4285 .1903 .0356 3.587 1.672 .7639 .783


10.25 11.23 12.66 12.84 10.146 8.801 .4578 .2173 .0405 4.069 1.652 .7448 .7622


27.01 31.02 33.02 13.87 9.995 7.834 .4949 .1911 .0365 4.948 1.667 .7899 .8044


43.10 49.27 51.74 17.24 9.737 6.859 .4847 .1204 .0239 7.200 1.674 .8739 .8827


60.91 67.48 70.14 23.21 10.056 6.229 .5011 .1083 .0222 10.645 1.679 .9017 .9086


84.09 88.08 8957 37.69 10.365 5.355 .5002 .1067 .0228 14.625 1.45 .9288' .9341


100.00 100.00 100.00 45.26 10.42i1 4.347 .4749 .1316 .0272 20.964 1.745 .9288 .9341



MOMENTUM AVERAGE ROTOR EFFICIENCY = .8484 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO 1.6793


MOMENTUMAVERAGE ROTOR EFFICIENCY = .8370 (ADIABATICI MASS AVERAGE TEMPERATURE RISE = 1.190





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

QQpaopR STATOR PERFORMANCE NASA SHALL AXIAL COIPFESSOR (ENGLISI UNITS) 

90 PLRCENT DESIGN SPEED - SCAN NO ±. 

INLET VELOCITY DIAGRAM4 DATA


CALCULATED AERODYNAMIC BLOCKAGE =.9118



PERCENT SPAN BETA 3 V3 VJ3 M3 VX3 VZ3 U3 
FROM TIP


IL. E.) IDEG) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC) ,(FT/SEa)



0.00 38.50 
 780.23 485.75 .664 610.58 603.87 1328.31


10.90 41.00 770.07 9505.19 .654 581.20 580.23 1277.18


29.89 41.33 789.85 
 2i.64 .675 593.06 593.07 1188.10


47.77 39.51 S04.48 
 511.80 .695 b20o.69 620.23 1104.25


66.18 40.94 
 826.56 541.63 .717 624.37 
 622.09 1011.69 
87.51 43.68 909.10 630.17 .794 655.25 646.45 917.85



100.00 45.13 949.61 
 672.98 .834 669.97 651.45 
 859.25



EXIT VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE .9653



PEPCENT SPAN BETA 4 V4 VU4 H4 VH4 VZ4 U4


FROM TTP


IT. El) 
 (DEG) (FT/SEC) (FT/SEC) (FT/SEC) IFT/SEC) (FT/SEC)



0.00 -9.12 629.74 -106.32 .528 
 620.70 613.88 1318.68


10.99 -9.73 61a.63 -104.59 
 .518 609.72 608.71 1274.39


29.62 -d.53 610.36 
 -93.66 .51Z b03.13 633.12 1199.31


47.62 -8,34 606.04 -87.90 .513 
 599.63 599.19 1126.75

66.38 -7.98 600.10 -83.26 
 .506 594.30 592.13 
 ±051.13


87.78 -6.24 615.12 -66.88 .520 
 611.47 603.26 964.87


100.00 -4.8i 624.70 -52.42 .526 
 622.50 605.30 915.6±



STATOR PERFOPMANCE DATA



PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE 9 OMEGA LOSS DEVIATION 
 STAGE STAGE STATOR

LEADING TRAILING FLOW 
 BETA MEAN SUCT SUR FACTOR BAR PARAIIETER ANGLE PRESS TEMP POLYTROPIC


EDGE EDGE (PjGT) (DEG) (DEG) (DOG) 
 (DEG) RATIO RATI) EFF



0.00 0.00 
 0,00 48.22 2.186 -1.737 .4681 
 .0802 .0285 11.?09 1.638 1.2067 .8043


10.90 10.99 12.66 50.73 
 4.832 L.472 .47L7 .0459 .0157 6.940 1.633 1.2667 .8698


29.89 2q.62 33.02 53.16 
 4.752 1.436 .4813 .0580 0189 
 4.758 1.641 1.1985 .8781


47.77 47.62 
 51.74 47.85 1.824 -1.177 .4719 
 .0491 .0149 3.906 1.651 1.1811 
 .9048


66.18 66.38 48.92
70.14 1.550 -1.342 .4860 .0525 .0149 3.570 
 1.653 1.1766 .9077

87.51 87.78 
 89.57 50.12 1.669 -1.249 .5183 
 .1281 .037 5.334 1.669 1.1853 .8015


100.00 100.00 100.00 49.94 .497 
 -2,944 .524d .1189 .0300 13.782 1.669 1.1853 
 .8325



MOHENTUM AVERAGE STAGE EFFICIENCY = .8191 IPOLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO 1.6494

MOMENTUM AVERAGE STAGE EFFICIENCY = .8060 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1904 



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



STATOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (METRIC UNITS)



90 PEPCENT DESIGN SPEED - SCAN NO 10 

INLET VELOCITY DIAGRAM )ATA 
CALCULATED AERODYNAMIC BLOCKAGE .9118 

PERCENT SPAN BETA I V3 VU3 H3 VM3 VZJ U3 
FROM TIP 
(L. E.) (DEG) (M/SEC) IM/SEC) (IM/SECI M(H/SEC (H/SEC) 

0.00 38.50 237.81 148.06 .664 186.10 184.06 404.87 
10.99 41,00 234.72 153.98 .654 177.15 176.86 389.29 
29.89 41.33 240.75 159.00 .675 180.77 180.77 362.13 
47.77 39.51 245.21 156.00 .695 189.19 189.05 336.58 
66.18 40.94 251.94 165.09 .717 190.31 189.61 310.25 
87.51 43.53 277.09 192.07 .794 199.72 197.04 279.76 

100.00 45.13 289.44 205.12 .634 204.21 195.56 261.90 

EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9653 

PERCENT SPAN BETA 4 V4 VU4 Mh VM4 VZ4 U4 
FROM TIP 
(T. E.) (DEG) (N/SEC) (M/SEC) (I/SEC) (H/SEC) CM/SEC) 

0.00 -9.72 191.95 -32.41 .528 189.19 187.11 401.93 
10.99 -9.73 188.56 -3t.88 .5i8 185.84 185.54 388.43 
29.62 -8.83 186.04 -28.55 .512 183.83 183.83 365.55 
47.62 -8.34 184.72 -26.79 .513 182.77 182.63 343.43 
66.38 -7.98 182.91 -25.38 .508 181.14 180.48 320.39 
R7.78 -6.24 187.49 -20.39 .520 186.38 183.87 294.09 

100.00 -4.8i 190.41 -15.98 .528 189.74 184.49 279.08 

STATOR PERFORMANCE DATA 

PERCrNT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE 0 OMEGA LOSS DEVIATION STAGE STAGE STATOR 
LEADING TRAILING FLOW BETA MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE' PRESS TEMP POLYTROPIC 
EDGE EDOG (PCT) (DEG) (DEG) (DEG) (DEG) RATIO RATIO EFF 

0.00 0.00 0.00 48.22 2.186 -1.737 .4681 .0802 .02a5 11.209 1.638 1.2067 .8043 
10.90 1f.99 12.66 50.73 4.832 1.472 .4717 .0459 .0157 6.940 1.633 1.20t6 .0898 
29.89 29.62 33.02 50.16 4.75? 1.436 .4813 .0580 0159 4.758 1.641 1.1985 .8781 
47.77 47.62 51.74 47.85 1.824 -1.177 .4719 .0491 .0149 3.906 1.651 1.1811 .9048 
66.18 66.38 70.14 48.92 1.550 -1.342 .4860 .0525 .0149 3.570 1.653 1.1765 .9077 
87.51 87.78 i9.57 50.12 1.669 -1.249 .5183 .128± .0337 5.334 1.669 1.1853 .8075 
10.00 100.00 100.00 49.94 .497 -2.944 .5248 .1189 .0300 13.782 1.669 1.1853 .8325 

MOMFNTUM AVERAGE STAGE EFFICICNCY = .8141 (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO = 1.6494 
MOMENTUM AVERAG9 STAGE IFFICICNCY = .8060 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1904 



NASA SMALL AXIAL COMPRESSOR TST 5 OLCENI3FR, 1914 (COMBINED TEMP.) 

ROTOR PERFORMANCE NASA SMALL AXIAu COMPRESSOR (ENGLISH UNITS) 

90 PERCENT DESIGN SPEED - SCAN NO ii 
EQUIVALENT WrIGHT FLOW 2.9138 L8M/SEC EQUIVALENT SPEED = 68960.886 R.P.M. 
PERCENT DESIGN EQUIVALENT FLOW = 79.5563 EQUIVALENI FLOW / INLET ANN AREA = 32.1826 L8M/SEC-SQ FT 

INLET VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE = .9950



PERCENT SPAN BETA 1 V*1 VUl Mt BETAI Vi VUL Nl VmS VZi Ui


FROM TIP


(L. E.1 (3EG) (FT/SEC) (FT/SEC) (OEG) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SECt (FT/SEC)



0.00 73.27 1484.08 1421.27 1.350 0.0a 427.20 0.00 .389 427.20 413.44 1421.27


10.24 72.01 1418,72 1349.40 1.29i 0.00 438.06 0.00 .399 438.06 423.72 1349.40


26.94 68.92 1320.48 1232.09 1.205 0.00 475.02 0.00 .434 475.02 466.23 1232.09


42.99 66.53 1220.36 11t9.39 1.115 0.00 486.05 0.00 .444 486.05 484.48 119.39


60.79 64.60 1100,83 994.42 1.005 0.00 472.19 0.00 .431 472.19 472.83 994.42


84.03 61.91 942,23 831.23 .858 0.00 443.68 0.00 .404 443.6d 437.72 831.23



100.00 59.31 836.20 719.12 .760 8.00 426.73 0.00 .388 426.73 412.23 719.12



EXIT VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC OLOCKAGE= .9328



PERCENT SPAN BETA#2 V92 Vg*2 M*2 OEIA2 V2 VU2 M2 VM2 VZ2 U2


FROM TIP


(T. E.) (DEG) (FT/SEC) (FT/SEC) (DEC) (FT/SEC (FT/SECt (FT/SEC) (FT/SEt) (FT/SEC)



0.09 61.18 1015.50 89.76 .854 44.27 683.57 477.17 .575 489,46 473.70 1366.93


11.34 59.28 938.97 807.18 .791 46.14 692.38 499.26 .583 479.71 469.22 1306.44


31.14 55.35 825,95 679.44 .699 47.99 701.70 521.36 .594 469.65 466.72 1200.79


49.49 49.13 778.63 588.76 .666 45.26 723.88 514.18 .619 509.54 509.51 1102.94


67.54 41.26 693.65 457.49 .597 46.48 751.22 549.12 .651 521.39 519.86 1006.61


88.09 24.14 616.37 252.06 .534 48.91 855.76 644.94 .742 562.48 553.24 897.00



100.00 13.92 580.17 139.58 .506 50.94 893.63 693.87 .779 563.12 543.99 833.46



ROTOR PERFORMANCE DATA



* 
 PERCENT SPAN FROM TIP 9ASS DELTA INCIDENCE ANGLE ) OMEGA LOSS DEVIATION ROTOR ROTOR ROTOR 
LEADING TRAILING FLOW BETA* MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC 
EDGE EDGE (PCT) OEG) (BEG) (DEG) (BEG) RATIO EFF EFF 

0.00 0.00 0.00 12.09 9.434 8.966 .4382 .1994 .166 4.194 1.671 .7545 .7716 
10.24 11.34 12.64 12.74 10.234 8.891 .4659 .2212 .0410 4.283 1.658 .7425 .7601 
26.94 31.14 32.95 13.57 10.100 7.943 .5056 .1992 .0377 5.413 1.667 .7824 .7975 
42.99 49.49 51.63 17.40 9.856 6.984 .1892 .1195 .0238 7.270 1.678 .8752 .8839 
60.79 67.54 70.03 23.33 10.188 6.365 .5053 .1074 .0221 10.715 1.682 .9023 .9097 
84.03 8B.09 39.53 37.77 10.505 5.496 .5043 .1058 .0226 14.706 1.746 .9295 .9348 

100.0Q 100.00 100.00 45.39 10.562 4.488 .4793 .1305 .0270 20.973 1.746 .9295 .9348 

MOMENTUM AVERAGE ROTOR FFFICTEICY = .8466 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO = 1.6819


MOMENTUM AVFRAGE ROTOR EFFICIENCY= .8350 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1915





NASA SMALL AXIAL COMPRESSOR TEST ) DECEHLIR, 19791 (COMBINED TEMP.) 

ROTOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (METRIC UNITS)



90 PERCENT DESIGN SPE5O - SCAN NO i 
EQUIVALENT WFIGHT FLOW 1.3217 KG/SEC EQUIVALENT SPEED = 6B960.886 R.P.M. 
PERCENT DESIGN EQUIVALENT FLOW 79.5563 EQUIVALENT FLOW / INLET ANN AREA = 157.1292 KG/SEC-SQ K 

INLET VELOCITY DIASRAM DATA 
CALCULATED AERODYNAMIa BLOCKAGE = .9950 

PERCENT SPAN BETA*i V i VU I M*1 BETAI Vi VUl Mi VMI VZ± Ui 
FROM TIP 
(L. E.) (BEG) (M/SEC) (I/SECS (DEG) (M/SEC) (H/SEC) (M/SEC) (M/SEC) cm/SEG) 

0.00 73.27 452.h 433.20 1.350 0.00 130.21 0.00 .389 130.21 126.02 433.20 
10.24 72.01 432.43 411.30 1.291 0.00 133.52 0.00 .399 133.52 129.15 411.30 
26.94 68.92 402.48 375.54 1.205 0.00 144.79 0.00 .434 144.79 142.13 375.54 
42.99 66.53 371.97 341.19 1.115 0.00 148.15 0.00 .444 148.15 147.67 341.19 
60.79 64.60 335.53 303.i 1.005 0.00 143.92 0.00 .431 143.92 143.88 303.10 
04.03 61.91 237.19 253.36 .858 0.00 135.23 0.00 .4G4 135.23 133.42 253.36 

100.00 59.31 254.87 219.19 .760 0.00 10.07 0.00 .388 130.07 125.65 219.19 

EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9328 

PEPCENT SPAN BETA*2 V*2 VU*2 M*2 BETA2 V2 VU2 $2 VM2 VZ2 U2 
FPOH TIP 
fT. F.) (DEGI (M/SEC) (M/SEC) (DEG) (M/SECt IM/SEC) (H/SEC) (MI/SE) tK/SEC) 

0.00 61.18 309.52 271.20 .854 44.27 208.35 145.44 .575 149.19 144.38 416.64 
11,34 59.28 286.20 246.03 .791 46.14 211.04 152.18 .583 146.21 143.02 398.20 
31.14 q5.35 251.75 207.09 .699 47.99 213.88 158.91 .594 143.15 142.26 366.00 
49.49 49.13 237.33 179.45 .666 45.26 220.64 156.72 .619 155.31 155.30 336.18 
67.54 41.26 211.42 139.44 .597 46.48 238.80 167.37 .651 158.92 158.45 306.81 
88.09 24.14 1 7.87 76.83 .534 48.91 26G.84 196.58 .742 171.44 168.63 273.41 

100.00 13.92 176.8Z 42.54 .506 50.94 272.38 211.49 .779 171.64 165.81 254.04 

ROTOR PERFOhANCE DATA 

PERCENT SPAN FPOM TIP MASS DELTA INCIDENCE ANGLE U OMEGA' LOSS DEVIATION ROTOR ROTOR ROTOR 
LEADING TRAILING FLOW BETA* MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC 
EDGE EDGE (PCT) IDEG) (DEG) (DEG) (OEG) RATIO EFF EFF 

0.00 0.00 6.00 12.09 9.434 8.966 .4382 .1994 .0366 4.194 1.671 .754 .7716 
iO.?4 11.34 12.64 12.74 10.234 8.891 .4659 .2212 .0410 4.283 1.650 .7425 .7601 
26.94 31.14 32.9r 13.57 10.106 7.943 .50f,6 .1992 .0377 5.413 1.667 .7824 .7975 
42.99 4q.49 51.63 17.40 9.856 6.984 .4892 .1195 .0238 7.270 1.678 .8752 .8839 
60.79 67.54 70.03 23.33 10.188 6.365 .5053 .1074 .0221 10.715 1.682 .9028 .9097 
84.03 88.09 89.53 37.77 11.505 5.496 .5043 1a58 .0226 14.706 1.746 .9295 .9348 

100.00 100.00 100.00 45.39 10.562 4.488 .4793 .1305 .0270 20.973 1.746 .9295 .9348 

MOMENTUM AVERAGE ROTOR EFFICILMCY = .8466 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO = 1.6819


MOMENTUM AVERAGE ROTOR EFFICIENCY . (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1915
.8350 
 



NASA SMALL AXIAL COMPRtSSOR TEST 5 DECEMIER, 1974 (COMBINED TEMP.) 

[DRflhzAv PA4 
'po0 Of.;r STATOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (ENGLISH UNITS)PI 

-t _ Ty . 90 PERCENT DESIGN SPEED - SCAN NO ±i 

INLET VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9151 

PERCENT SPAN BETA 3 V3 VU3 M3 VM3 VZ3 U3 
FROM TIP 
(L. E.) (EG) (FT/SEC) (FT/SEC) (FT/SECI (FT/SEC) (FT/SEC) 

0.0 39.50 772.47 491.34 .656 596.07 589.52 1327.51


10.97 41.71 
 768.22 511.13 .652 S73.51 572.56 
 1276.11


29.95 42.22 784.79 527.37 .67f 58L.19 51.18 1187.i0


47.88 39.84 802.43 514.11 .692 616.1C 615.65 1103.07


66.19 41. 5 824.10 543.40 .714 619.57 617.30 017.21 
87.51 44.14 
 905.60 630.69 .790 649.88 641.15 917.27



100.0) 45.39 946.14 673.53 
 .831 664.b 646.15 858.73



EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .969a 

PERCENT SPAN BETA 4 V4 
 VU4 M4 VM4 VZ4 U4


FROM TIP


IT. E)) (DEG) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SECI (FT/SECI



6.0n -10.09 622.09 -106.99 .520 612.47 605.74 1317.88


10.97 -10.10 612.13 -107.39 .512 602.63 661.63 1273.72


29.54 -9.20 
 601.52 -96.18 .504 59s.76 593.78 1198.87


47.55 -8.70 597.29 -90.39 .505 590.41 589.98 1126.32


66.33 -8.34 
 593.19 -05.99 .502 586.92 584.78 1050.71


87.75 
 -6.52 608.11 -69.09 .513 604.17 596.06 964.39



100.00 -5.01 617.64 -53.92 
 .522 615.28 598.28 915.06



STATOR PERFORMAN3E DATA



PERCENT SPAN FROM TIP HASS DELTA INCIDENCE ANGLE a OMEGA LOSS DEVIATION STAGE STAGE STATOR 
LEADING TRAILING FLOW DETA MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS TEMP POLYTROPIC


EDGE EDGE (POT) IDEG) (9EG) (DEG) (DEG) RATIO RATIO EFF



0.00 0,00 0.03 49.59 3.181 -.742 .,4766 .0699 .0248 10.839 1.642 1.2090 .8303


10.97 10.97 12.64 51.81 5.541 2.184 .4828 .0484 .0166 6.576 1.638 1.2090 .8869


29.95 
 29.54 32.95 51.42 5.636 2.322 .4926 .0545 .0177 4.392 1.644 1.2006 .8881


47.88 47.55 51.63 48.55 
 2.151 -.849 .4832 .0529 .016a 3.546 1.653 1.1817 .9003


66.19 66.33 70.03 49.59 1.860 -1.032 .4944 .05i .0145 3.21l 1.657 1.1771 .9118


87.51 87.75 89.53 50.67 1.928 -.991 .5!50 .1245 .0327 5.052 1.673 1.1853 .8151


100.00 100.00 iOu.00 50.39 .753 -2.608 .5311 .1155 .0291 1J.588 1.672 1.1853 .8389



MOMENTUM AVERAGE STAGE EFFICIENCY = .8181 (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO 1.6528 
MOMENTUM AVERAGE STAGE EFFICICHCY = .8049 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1915



ul





14ASA SMALL AXIAL CO1PRESSOR TEST 5 DECEMBER, 1974 (COMBINFO TEMP.? 

STATOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (METRIC UNITS)



qo PERCENT DESIGN SPEED - SCAN NO 11 

INLET VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE ..9151 

PERCENT SPAN 
FROM TIP 
(L. F.) 

BETA 3 

(DEG) 

V3 

(M/SEC) 

VU3 

(HtSEC) 

M3 VM3 

EM/SECI 

VZ3 

(MfSEC3 

U3 

IM/SECI 

0.00 
1o.97 
29.95 
47.68 
66.19 
87.51 

i00.o0 

39.50 
41.71 
42.22 
39.84 
41.25 
44.14 
45.39 

235.45 
234.15 
239.21 
244.58 
251.19 
276.03 
288.38 

149.76 
155.79 
160.74 
156.70 
165.63 
192.23 
2U5.28 

.656 

.652 

.670 

.692 

.714 

.190 

.831 

181.68 
174.61 
177.15 
187.79 
188.84 
198.08 
202.54 

IT9.69 
1?4.52 
±77.14 
187.65 
18.15 
195.42 
196.95 

404.63 
388.96 
361.83 
336.22 
310.05 
279.58 
261.74 

EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE ..9690 

PERCCNT SPAN 
FROM TIP 
IT. E.) 

BETA 4 

(DEG) 

V4 

(M/SEC) 

VU4 

(N/SEC) 

M4 VM4 

(M/SEG) 

VZ4 

(M/SECI 

U4 

(H/SEG) 

0.00 
10.97 
29.54 
47.55 
66.33 
87.75 

too10O 

-10.09 
-10.10 
-9.20 
-8.70 
-8.34 
-6.52 
-5.61 

189.61 
186.58 
183.34 
182.05 
180.80 
185.35 
188.26 

-33.22 
-32.73 
-29.32 
-27.55 
-26.2± 
-21.06 
-16.43 

.520 

.512 

.504 

.505 

.502 

.513 

.522 

L86.68 
163.68 
180.99 
179.96 
178.89 
184.15 
187.54 

184.63 
183.38 
180.98 
179.83 
118.24 
181.68 
182.36 

401.69 
388.23 
365.42 
343.30 
320.26 
293.95 
278.91 

STATOR PERFOPHANCE DATA 

PERCENT SPAN FROM TIP 
LEADING TRAILING, 
EDGE EDGE 

HASS 
FLOW 
(PCT) 

DELTA 
BETA 
IDEG) 

INCIDENCE ANGLE 
MEAN SUCT SUR 
(DEG) (OEG) 

0 
FACTOR 

OMEGA 
BAR 

LOSS 
PARAMETER 

DEVIATION 
ANGLE 
(DEG) 

STAGE 
PRESS 
RATIO 

STAGE 
TEMP 
RATIO 

STATOR 
POLYTROPIC 

EFF 

O0.0 
10.q7 
29.95 
47.88 
66.19 
87.51 

100.00 

0.00 
10.97 
29.54 
47.55 
66.33 
87.75 

100.00 

0.90 
12.64 
32.95 
51.63 
70.03 
89.53 

10,.0 

49.59 
51.81 
51.42 
.8.55 
49.5q 
50.67 
50.39 

3.181 
5.541 
5.636 
2.151 
1.860 
1.928 
.753 

-.742 
2.184 
2.322 
-.849 

-1.032' 
-.991 

-2.686 

.476b 

.4828 

.4926 

.4832 

.4944 

.5250 

.5311 

.8699 

.0484 

.0545 

.0529 

.0510 

.1245 

.1155 

.0248 

.0166 

.0177 

.0160 
G0145 

.0327 

.0291 

10.839 
6.578 
4.392 
3.546 
3.211 
5.052 
13.588 

1.642 
1.638 
1.644 
1.653 
1.657 
1.673 
1.672 

1,2090 
1.2090 
1.2006 
1.1817 
1.1771 
1.1853 
ti853 

.8303 

.8869 

.8881 

.9003 

.9118 

.8151 

.8389 

MnOMENTUM AVFrPAGF STAGE EFFICIF ICY = .8131 (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO = 1.6528


MOMFNTUM AVERAGE STAGE rFFICIrNCY = .8049 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 1.1915





NASA SMALL AXIAL COMPQeSSOR TFST 5 DECEMUER, 1974 (COMBINLD TEMP.) 

ROTOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR ILNGLISH UNITS) 

90 PEPCENT DESIGN SPEED - SCAN NO 7 
EQUIVALENT WrIGHT FLOW = 3.1033 LBM/SEC EQUIVALENT SPEEO = 69066.823 R.P.M. 
PERCENT DESIGN EOUIVALENT FLOW 84. 7281 EQUIVALENT FLOW / INLET ANN AREA = 34.2747 LB/SEC-SQ FT 

INLET VELOCITY DIAGRAM 2ATA


CALCULATED AERODYNAMIC BLOCKAGE = .9964



PERCENT SPAN AETAi1 V i VuLi M 1 BETAl Vi 
 VUI i VMi VZL Ui


FROM TIP


(L. E. (DEG) (FT/SrC) (FI/SEC) (DEG) (FT/SECI (FT/SEC| (FI/SEC) (FT/SEZ) IFT/SEC)



0.00 72.05 1496.29 14a3.45 1.364 0.0 461.17 0.00 .420 #61.17 446.32 1423.45 
10.07 70.73 1432.81 1352.63 1.308 0.08 472.79 0.00 .431 472.79 457.31 1352.63 
26.82 67.,44 1337.17 1234.82 1.224 0.00 513.07 0.OC .471 513.07 503.65 1234.82


43.20 64.87 1236.72 1119.67 1.133 0.bo 525.18 0.00 .481 525.18 523.49 1119.67 
61.15 62.84 lt6.60 993.45 1.022 0.00 509.76 0.00 .46F 509.76 509.59 993.45 
84.26 60.(7 358.75 830.90 .875 0.60 478.33 0.00 .437 478.33 471.91 830.90 

100.00 57.46 854.33 720.22 
 .779 0.00 459.51 0.00 .419 459.51 443.90 720.22



EXIT VELOCITY DIAGRAM DATA 
CALCULATrO AERODYNAMIC BLOCKAGE = .9151 

PERCENT SPAN BETA*2 V*2 VU2 N'2 BETA2 V?, VU2 HZ VM2 VZ2 U2


FROM TIP


(T. E.) (DEG) (FT/SEC) (FT/SEC) (DEG) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC)



0.0) 60.61 107669 939.90 .916 39.03 681.41 429.13 .579 529.31 51Z.26 1369.03


11.31 57.67 1017.40 859.69 .866 39.53 705.40 448.94 .600 544.10 
 532.2t 1308.62


30.51 54.16 917.11 743.48 .784 40.74 708.73 462.56 .606 536.96 533.61 1206.04


48.8a 48.37 R41.49 628.98 .724 40.59 /36.G7 478.88 .634 559.00 558.97 1107.86


67.59 41.81 73A.53 492.33 .638 43.12 754.21 515.57 .652 550.48 548.86 1007.90


68.56 23.89 690.35 279.63 .603 44.31 882.11 616.22 .771 631.18 628.81 895.65



100.00 15.32 655.22 173.13 .575 
 46.31 914.91 661.61 .803 631.93 61d.46 834.74



ROTOR PERFORMANCE DATA



PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE 3 OMEGA' LOSS DEVIATION ROTOR ROTOR ROTOR 
LEADING TRAILING FLow ETA* MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC 
EDGE EGE (POT) (BEG) IDEG) (DEG) (DEG) RATIO EFF EFF 

0.00 0.10 0.aft £1.44 8.212 7871,4 .3683 183 .0342 3.623 1.591 .7525 .7661 
10.07 11.31 12,15 13.06 8.919 7.586 .4038 .1888 .0366 2.669 1.597 
 .7561 .7740


26.82 30.51 32.82 13.27 8.600 6.451 .4294 .1509 .U294 4.008 1.613 .8179 .8297


43.20 43.68 51.83 16.50 8.226 5.343 .4369 .1000 .0202 6.233
 1.637 .8883 .8958


61.15 67.59 
 70.32 2l.03 8.462 4.627 .4638 .1092 .8222 11.296 1.626 .8936 .9006


34.26 68.56 89.61, 36.18 8.695 3.680 .4282 .0479 .0102 15.133 1.739 .9661 .9686 
±00.00 100.00 100.00 42.14 8.709 2.635 .3947 .0597 .0123 22.373 1.739 .9661 .9686 

MOMENTUM AVEPAGE ROTOR EFFICIENCY = .8619 (POLYTROPIC) NOHENIUM AVG. ROTOR PRESS RATIO 1.6344 
MOMENTUM AVERAGE ROTOR FFFICIFNCY .8520 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1765 

H 



NASA SMALL AXIAL COMPRESSOR TLST 5 OLCJIOER, 1974 (COM3INED TEMP.) 

ROTOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (METRIC UNITS) 

90 PERCENT DESIGN SPEED - SCAN NO 7 
EQUIVALENT WEIGHT FLOW = 1.4076 KG/SEC EQUIVALENT SPEED = 69066.823 R.P.M. 
PERCENT DESTGN FQUIVALCNT FLOW 84.7281 EQUIVALENT FLOW / INLET ANN AREA = 167.3437 KG/SEG-SQ H 

INLET VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE = .9964



PERCENT SPAN BETAIt V*I VUl M'l BETAi V1 VUI Hi VHI VZi u1


FROM TIP


(L. E.) (BEG) (M/SFC) (M/SFC) (BEG) (M/SEC) (M/SEC) (M/SEC) (N/SEG) (H/SEC)



0.00 72.05 456.07 433.87 1.364 0.00 140.56 0.00 .420 140.56 136.04 433.87


10.07 70.73 436.74 412.28 1.308 0.00 144.10 0.00 .431 144.10 139.39 412.28


26.82 67.44 497.57 376.37 1.224 0.00 156.38 0.00 .470 156.38 153.51 376.37


43.20 64.87 376.95 341.28 1.133 0.00 160.07 0.00 .481 160.07 159.55 341.28


61.15 62.84 340.34 302.80 1.022 0.00 155.37 0.00 .467 155.37 155.32 302.80


84.26 60.07 292.23 253.26 .875 0.00 145.80 0.00 .437 145.80 143.84 253.26



100.o0 57.,6 260.40 2t9.52 .g79 0.00 14G.06 0.00 .419 140.06 135.30 219.52



EXIT VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE = .9151



PERCENT SPAN 0ETA#2 V02 VU*2 M4 2 BETA2 V2 VU2 M2 VM2 VZ2 U2


FPOM TIP


4T. E.) ck (BEG) CM/SEC) Il/SEt) (H/SEt) (H/SEC)
(flEG M/SEt) CM/SEC) CM/SEC) 


0.00 60.61 326.79 286.48 .916 39.03 207.69 130.80 .579 161.33 156.1 417.28


11.31 57.67 3io.10 762.03 .866 39.53 215.01 136.84 .600 165.64 162.22 398.87


3051 54.16 279.53 226.61 .784 40.74 216.02 140.99 .606 163.67 162.65 367.60


43.88 48.37 256.43 19l.71 .724 40.59 224.36 145.96 .634 170.38 170.37 337.68


67.59 41.81 225.10 150.06 .638 43.12 229.88 157.14 .652 167.79 167.29 307.21


88.56 ?3.89 210.42 85.23 .603 44.31 268.87 187.82 .771 192.38 189.22 273.05



100.00 i.32 199.71 52.77 .575 46.31 278.86 201.66 .803 192.61 186.07 254.43 

ROTOR PERFORMANCE DATA



PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE 1) OMEGA* LOSS DEVIATION ROTOR ROTOR ROTOR


LEADING TRAILING FLOW BETA* MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC


EDGE COGq (PCT) (DEG) IDEG) (DEG) (OEG) RATIO EFF EFF



0.00 0.00 0.00 11.44 8.212 7.744 .3883 .1831 .0342 3.623 - 1.591 .7525 .7681 
10.07 11.31 12.4b 13.06 8.919 7.586 .4038 .1888 .0366 2.669 1.597 .7587 .7740


26.62 30.51 32.2 13.27 8.600 6.451 .4294 .1509 .0294 4.000 1.613 .8179 .8297


41.20 4n.38 51.83 16.50 8.226 5.343 .4369 .1600 .022 6.233 1.637 .8883 .8958


61.15 67.59 70.32 2L.03 8.462 4.627 .4638 .1092 .0222 11.296 1.626 .8936 .9006


84.26 88.56 R9.64 36.18 8.695 3.680 .4282 .0479 .0t02 15.133 t.739 .9661 .9686



100.00 100.00 103.00 42.14 8.709 2.635 .3947 .0597 .0123 22.373 1.739 .9661 .9686



HOHFNTUM AVERAGE ROTOR FFFICIENCY = .8619 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO 1.6344


MOMENTUM AVERAGF ROTOR EFFICIENCY = .8520 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1765





NASA S'IALL AXIAL COMPRESSOR TLST 5 DECEMBER, L974 (COMBINED TEMP.) 

01j .to00 t_, STATOP PERFORMANCE NASA SMALL AXIAL COMPRESSOR (ENGLISH UNITS) 

90 PERCENT DESIGN SPtED - SCAN NO 7 

INLET VELOCITY DIA3RAM DATA 
CALCULATED AERODYNAMI3 BLOCKAGE .9027. 

PERCENT SPAN BETA 3 V3 VUs H3 V143 VZ3 Us 
FROM TIP 
(L. E.) (DEG) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC)



0.00 33.80 794.39 4.41.87 .683 660.16 652.90 1329.55


10.84 35.01 800.83 459.46 .689 655.92 654.83 1278.66

29.38 35.16 812.97 468.16 .703 664.64 664.63 1191.62

47.42 35.01 835.36 479.28 .728 604.18 683.68 1106.92

66.23 37.50 841.86 510.15 .735 669.68 667.23 1018.60

87.73 39.47 946.51 601.72 .834 730.62 720.81 917.43 
l0o.CO 40.77 983.16 b42.02 .871 744.59 724.01 860.05 

EXIT VELOCITY DIAGRAM )ATA


CALCULATED AERODYNAMIC BLOCKAGE = .9633



PERCENT SPAN BETA 4 V4 VU4 M4 VM4 VZ4 U4 
FROM TIP 
IT. F)) (DEG) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC) 

O.OP -9.17 694.60 -110.70 .591, 685.73 678.20 1319.91


10.96 -9.18 698.91 -111.55 .594 689.95 686.61 1275.69


29.42 -8.29 694.04 -±o0.04 .593 6a6.79 686.78 120l.20


47.50 -7.78 691.85 -93.69 .593 685.48 684.97 1128.28


66.27 -7.50 675.39 -88.20 .579 669.60 667.15 1052.53


87.74 -6.06 691.35 -72.96 .591 6d7.49 678,26 965.91


100.00 -4.79 701.32 -58.57 .600 698.87 679.56 916.46



STATOR PERFORMANCE DATA



PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE a OMEGA LOSS DFVIATION STAGE STAGE STATOR 
LEADING TPAILINS FLOW BETA MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS TEMP POLYTROPIC 
EDGE EDGE (POT) (DEG) (DEG) (DEG) (DEG) RATIO RATIO EFF 

0.00 0.00 0.00 42.97 -2.522 -6.444 .3779 .0778 .0277 11.759 1.558 1.1800 .7226


10.84 10.96 12.45 44.19 -1.154 -4.517 .3749 .0627 .b215 7.499 1.570 1.1882 .7801


29.38 29.42 72.82 43.45 -1.395 -4.726 .3747 .0618 .0201 5.322 1.585 1.1787 .8106


47.42 47.50 51.63 42.80 -2.642 -5.648 .3794 .0792 .0241 4.469 1.599 1.1700 .7922 
66.23 66.27 70.3? 44.80 -2.097 -4.989 .3971 .0714 .0203 4.045 1.591 1.1665 .8353


87.78 87.74 89.64 45.53 -2.800 -5.706 .45907 .2015 .053D 5.518 1.610 1.1769 .6518



10.00 100.00 100.03 45.56 -3.862 -7.304 .4572 .1891 .0477 13.805 1.611 1.1769 .6954



MOMENTUM AVERAGE STAGE EFFICIENCY = .8132 (POLYTROPIC) IOMLNTUM AVG. STAGE PRESS RATIO 1.5897


MOMENTUM AVERAGE STAGE ErFICIEtICY = .8007 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1765





NASA SMALL AXIAL COMPRESSOR TEST 5 DECEMBER, 1974 (GOMBINLO TEMP.) 

STATOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (METRIC UNITS)



qo PERCENT DESIGN SPEED - SCAN NO 7 

INLET VELOCITY DIAGRAM DATA 
CALCULATFO AERODYNAMIC BLOCKAGE = .9027 

PERCrNT SPAN 
FROM TIP 
(L. E.) 

BETA 3 

(DEG) 

V3 

(M/SEC) 

VU3 

(N/SEC) 

$3 VM3 

(M/SEC) 

VZ3 

(M/SEC) 

U3 

IM/SEC) 

0.00 
10.84 
29.38 
47.42 
66.23 
87.78 

100.00 

33.80 
35.01 
35.16 
35.31 
37.30 
39.47 
40.77 

242.13 
244.09 
247.79 
?54.62 
256.60 
288.50 
299.67 

134.68 
14a.04 
142.70 
146.09 
155.49 
183.41 
195.69 

.683 

.689 

.703 

.728 

.735 

.834 

.871 

201.22 
199.93 
202.58 
206.54 
204.12 
222.69 
226.95 

199.01 
199.59 
202.58 
208.39 
203.37 
219.70 
220.68 

405.25 
389.74 
363.21 
337 39 
310.47 
279.63 
262.14 

EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE .9633 

PERCENT SPAN 
FROM TIP 
(T. E.) 

BETA 4 

(BEG) 

V4 

(M/SEC) 

VU4 

(NISEC) 

M4 VN4 

CM/SEC) 

VZ4 

(HSECI 

U4 

(IH/SEC) 

0.00 
10.96 
29.42 
47.50 
66.27 
87.74 

100.00 

-9.17 
-q.18 
-8.29 
-7,78 
-7.50 
-6.06 
-4.79 

211.72 
211.03 
211.54 
210.88 
205.86 
210.72 
213,76 

-33.74 
-34.00 
-30.49 
-28.56 
-26.88 
-22 . 24  

-17.85 

.591 

.594 

.593 

.593 

.579 

.591 

.600 

209.01 
210.30 
209.33 
208.93 
204.09 
209.55 
213.02 

206.71 
209.95 
209.33 
208.78 
203.35 
206.73 
207.13 

402.31 
388.83 
366.13 
343.90 
320.81 
294.41 
279.34 

STATOR PERFORMANCE DATA 

PERCFT SPAN FROM TIP 
LEADING TRATLING 
EDGE EDGE 

MASS 
FLOW 
(PCT) 

DELTA 
BETA 
(DEG) 

INCIDENCE ANGLE 
MEAN SUCT SUR 
(BEG) (DEG) 

0 
FACTOR 

OMEGA 
BAR 

LOSS 
PARAMETER 

DEVIATION 
ANGLE 
(BEG) 

STAGE 
PRESS 
RATIO 

STAGE 
TEMP 
RATI0 

STATOR 
POLYTROPIC 

EFF 

0.00 
10.84 
29.38 
47.42 
66.23 
87.78 

100.00 

0.00 
10.96 
29.42 
47.50 
66.27 
87.74 

100.00 

0.00 
12.45 
32.8? 
51.83 
70.3? 
89.64 
10a0 

42.97 
44.19 
43.45 
42.80 
44.80 
45.53 
45.56 

-2.522 
-1.154 
-1.395 
-2.642 
-2.097 
-2.800 
-3.862 

-6.444 
-4.517 
-4.726 
-5.648 
-4.989 
-5.706 
-7.304 

.3779 

.3749 

.3747 

.3194 

.3971 

.4507 

.572 

.0778 

.0627 

.0618 

.0792 

.0714 

.2015 

.1891 

.027? 

.0215 

.OZOi 

.0211 

.0203 

.0530 

.0477 

11.759 
7.499 
5.322 
4.469 
4.045 
5.518 

13.605 

1.558 
1.570 
1.585 
1.599 
1.591 
1.610 
1.611 

1.1882 
1.1882 
1.787 
1.170 
1.1665 
1.1769 
1.1769 

.7226 

.7801 

.8106 

.7922 

.8353 

.6518 

.6954 

MOMENTUM AVERAGE STAGE EFFICIENCY = .832 (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO = 1.5897


MOMENTUM AVERAGE STAGE EFFICILNCY = .8007 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1765





NASA ShALL AXIAL COPP!SSO't TEST 6 DECCNMBER, 1974 (COIBINED TEMP.I 

ROTOR PERFORMANCE NASA SHALL AXIAL'COMPRESSOR 4ENGLISM UNITSI



'0 PERCENT DESIGN SPEED - SCAN NO I 
EOUTVALCNT WEIGHT FLOW 2.4153 LO8/SEC EQUIVALENT SPEED = 53681.033 R.P.M. 
PERCENT DESIGN EQUIVALENT FLOW 65.9447 EQUIVALENT FLOW / INLET ANN AREA = Z6.6763 LaM/SEC-SQ FT 

INLET VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE = .9901



PERCENT SPAN OETA4I Vvi VU*I Hl BETAI V1 VUl Ml VHI VZI Ut 
FROM TIP 
(L. E.) (DEG) IFT/SEC) (FT/SEC) (DEG) (FT/SEC) (FT/SECI (FT/SECI (FT/SEC) (FT/SEC) 

0.00 72.65 1159.11 1106.35 1.049 0.00 345.61 0.08 .313 345.60 334.47 1106.35 
9.21 71.50 1113.59 ia56.00 1.G08 0.00 353.39 0.00 .320 353.38 341.81 1056.00 

24.81 68.56 1042.96 970.77 ..946 0.00 381.21 0.0 .346 381.20 374.19 970.77 
40.27 66.?6 q66.17 186.24 .878 0.00 389.72 0.00 .354 389.70 388.45 886.24 
58.22 64.32 874.52 788.14 .793 0.00 378.93 0.a0 .344 378.91 378.78 788.14 

- 82.84 61.41 744.36 653.56 .674 0,oo 356.23 0.00 .322 356.22 351.44 653.56 
100.00 58.49 6G6.59 559.78 .594 0.00 343.13 0.80 .310 343.12 331.46 559.7a 

EXIT VELOCITY DIASRAII DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .8812 

PERCENT SPAN BETA? VvZ VU0z 11*2 BETAZ V2 VUZ 12 VNZ VZZ U2 
FROM TIP 
(T. F.) (OEGI (FT/SECI (FT/SECI tDEGI (FT/SEC} IFT/SEC) (FT/SEC) (FT/SEZI (FT/SEC) 

0.00 60.72 872.76 761.21 .760 35.35 523.41 302.84 .456 426.88 413.14 1064.05 
11.1n 56.70 839.26 701.40 .733 34.49 559.08 316.56 .488 466.81 450.74 1017.96 
29.57 54.45 785.27 638.86 .689 33.52 547.68 302.41 .4a8 456.59 453.75 941.2? 
47.86 48.41 711.64 532.25 .626 35.19 577.98 333.06 .5c8 472.35 472.32 865.32 
66.78 39.21 666.50 421.32 .589 39.2B 632.63 365.40 .559 516.41 514.89 786.72 
87.88 24.34 613.85 252.95 .545 38.58 715.46 446.16 .635 559.29 550.10 699.11 

10o.0 16.67 984.68 167.70 .521 40.66 738.36 481.09 .657 560.09 541.06 648.78 

ROTOR PERFORMANCE DATA 

PERCENT SPAN FPOM TIP MASS DELTA INCIDENCE ANGLE D OMEGA* LOSS DEVIATION ROTOR ROTOR ROTOR 
LEADING TRAILING FLOW BFTA* MEAN SUCT SUR FACTOR BAR PARAIIErER ANGLE PRESS ADIABATIC POLYTROPIC 
EDGE EDGE (POT) IOEG) (BEG) (DEG) (DEG) RATIO EFF EFF 

0.00 n.00 0.09 i.94 3.815 8,347 .3460 .1989 .0373 3.726 1.264 .6702 .6809 
9.21 1t.jq 11.42 14.80 9.505 8.225 .3497 .1859 .0373 1.649 1.281 .7099 .7198 

24.81 29.57 30.55 14.11 9.384 7.362 .3441 .1172 .022? 3.971 1.286 .8165 .8229 
40.27 47.86 48.84 17.85 9.223 6.499 .3698 .0962 .0194 5.773 1.318 .867? .8726 
58.22 66.78 67.75 25.11 9.611 5.908 .352G .0379 .OOaO 8.077 1.344 .9563 .9581 
862.84 47.58 d8.67 37.07 9.866 4.890 .3145 .0036 .oaoa 14.b14 1.395 .9971 .9973 

100.00 100.00 100.00 41.83 9.742 3.667 .2624 G0857 .001? 23.720 1.396 .9971 .9972 

MOMENTUM AVERAGE ROTOR EFFICIENCY = .8590 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO z 1.3180 
NoMrNTUM AVERAGE ROTOR EFFICIENCY = .8534 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.0960





NASA SMALL AXIAL COMPRESSOR TEST r,DECEMBER, 1974 (COMBINED TEMP.)



ROTOR PERFORMANCE NASA SMALL AXIA. COMPRESSOR (METRIC UNITSI



70 PERCENT DESIGN SPEED - SCAN NO I 
EQUIVALENT WFIGHT FLOW 1.0q56 KG/SEC EQUIVALENT SPEED = 53681.033 R.P.M. 
PERCENT DESIGN EQUIVALENT FLOW = 65.9447 EQUIVALENT FLOW / INLET ANN AREA = 130.2452 KG/SEC-SQ H 

INLET VELOCITY DIAGRAM DATA


CALCULATFD AERODYNAMIC BLOCKAGE = .9901



PERCENT SPAN OFTA i V'i VUHl NlM~ 6ETA1 V1 Ni VHi
VUi VZl U1


FROM TIP


(L. E.) (, GI (M/SEC) (M/SEC) (DEG) IM/SECI (M/SEt) IH/SEC) (H/SEC) (M/SEC)



0.00 72.65 353.30 337.22 1.049 0.00 
 105.34 0.00 .313 105.34 ±01.95 337.22


9.21 71.50 339.42 321.87 1.008 0.00 107.71 0.00 .320 167.71 ±04.18 321.87



24.81 68.b 317.90 295.89 .946 0.00 116.19 0.00 .346 116.19 114.05 295.69


40.27 66.26 295.10 270.13 .878 0.00 ,id.79 0.00 .354 1L8.78 118.40 270.13


58.22 64.72 
 ?66.55 240.23 .793 0.00 115.50 0.00 .344 115.49 ±15.45 240.23


82.84 61.41 226.8A 199.20 .674 0.00 iO.58 0.00 .322 108.58 107.12 199.20



100.00 58.4.9 200.13 170.62 .594 0.00 ±04.58 0.00 .310 104.58 101.03 170.62



EXIT VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE = .8812



PERCENT SPAN BETA? V*2 VU*2 M*2 BETA2 V2 VU2 M2 V112 VZ2 U2


FROM TIP


CT. F.) (D G) (9/SEC) (M/SEC) (DEG) (M/SEt) (M/SED) (M/SEC) (N/SED) (HISEC) 

0.00 60.72 266.32 232.02 .760 35.35 159.54 92.31 .456 130.11 125.92 324.32


11.10 56.70 255.1 213.79 .733 34.49 170.41 96.49 .488 140.46 137.39 310.27


2q.57 54.45 239.35 194.72 .689 33.52 166.93 92.18 .480 139.1? 138.30 286.90


47.86 48.41 216.91 162.23 .626 35.19 176.17 101.52 .508 143.97 143.96 263.75


66.78 
 39.21 283.15 128.42 .589 35.28 192.82 111.37 .559 157.40 156.94 239.79


87.88 2h.34 187.ln 77.10 .545 38.58 213.07 135.99 .635 170.47 167.67 213.09



£00.00 16.67 178.2t 51.11 .521 40.66 225.05 146.b4 .657 170.72 164.91 197.75



ROTOR PERFORMANCE DATA



PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE f OMEGA* LOSS DEVIATION ROTOR' ROTOR ROTOR


LEADING TRAILING FLOW BETA* MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC


EDGE EDGE (PCT) (BEG) (DEG) (DEG) (DEG) RATIO EFF EFF



0.00 0.00 O.0n
 11.94 8.815 6.347 .3'66 .1989 .0370 3.726 1.264 .6702 .6809


9.21 11.10 i1.42 14.80 9.505 8.225 .3497 .1659 .0370 1.649 1.281 .7099 .7198


24.81 
 29.57 30.55 14.11 9.384 7.362 .3441 1172 .0227 3.971 1.286 .8165 .8229


40.27 47.86 48.84 17.85 9.223 6.499 .3698 .0962 .0194 5.773 1.3±0 
 .8677 .8726


58.22 66.78 
 67.75 25.11 9.611 5.908 .3520 .0379 .0080 8.077 1.344 .9563 .9561


82.84 B7.38 48.67 37.07 9.866 4.890 .3145 .0036 .0008 14.614 1.395 .9971 .9973


I0O.00 i00.00 100.00 41,83 9.742 3.667 .2624 .0057 .0012 23.720 1.396 .9971 .9972



MOMENTUM AVERAGE ROTOR EFFICIENCY = .8590 (POLYTROPICI MOMENTUM AVG. ROTOR PRESS RATIO = 1.3180


MOMENTUM AVFRAGE ROTOR EFFICIENCY = .8534 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.0960





NASA SMALL AXIAL CDVPRSSOR TEST 6 DECEMBER, 1974 (CUIIBINED TEMP.) 

STATOR PERFOR1ANCE NASA SMALL AXIAL COMPRESSOR (ENGLISH UNITS)



70 PERCENT DSIGN SPEED - SCAN NO 1 

INLET VELOCITY DIAGRAM 3ATA


CALCULATED AEROOYIIAMIC LOCKAGE .8962



PERCENT SPAN BETA 3 V3 VU3 M3 VM3 VZ3 U3


FROM TIP


(L. .) (OG) (FT/SFCI (FT/SFC) FT/SEC) (FT/SEC) (FT/SEC) 

0.00 31.51 596.60 311.8'. .523 508.59 503.01 1033.37 
10.57 31.70 616.49 323.93 .541 524.50 523.63 994.79 
28.43 29.15 617.01 306.20 .545 535.65 535.64 929.62 
46.23 31.07 645.87 333.32 .512 553.20 552.79 864.66 
65.23 31.67 688.39 361.44 oi2 585.84 583.70 795.34


87.12 35.19 757.25 435.97 .676 619.14 610.82 715.45 

100.00 36.38 787.19 466.86 .705 633.78 616.27 668,46 

EXIT VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE = .9646



PERCENT SPAN BETA 4 V4 VU4 M4 VM4 
 VZ4 U4


FROM TIP


(T. E)U (BEG) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC) IFT/SEC)



0.00 -13.70 539.94 -17l.i .471 511.42 511.42 1025.88


11.20 -iO.69 561.04 -178.95 .490 531.72 531.66 990.76


29.96 -15.57 572.91 -153.73 .504 551.88 551.64 931.94


45.21 -14.37 598.26 -11,8.50 .527 579.51 578.92 874.71


67.15 -10.95 637.76 -121.16 .564 b2b.13 625.18 815.31


85.i0 -5.49 667.77 -63,85 .590 664.69 662.26 749.63



±00.00 -5.35 672.47 
 -62.71 .594 669.52 669.52 T12.30



STATOR PERFORHANCE DATA



PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE 0 OMEGA LOSS DEVIATION STAGE STAGE STATOR


LEADING TRAILING FLOW BETA MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS TEMP POLYTROPIC


EDGE EDGE (POT) (OEG) (DEG) (OEG) (DEGI RATIO RATI EFF



0.00 0.00 O.o0 50.21 -4.804 -8.727 .3094 .0590 .0201 3.480 1.252 1.1032 .7078


10.57 i.20 11.42 50.30 -4.459 -7.834 .3733 .0688 .0226 -2.015 1.266 1.1032 .6430


28.43 29.96 30.51 45.32 -6.757 -10.i13 .3159 .0557 .0176 -2.349 1.273 1.0912 .6418


46.23 4$.21 48.84 45.44 -6.484 -9.509 .300T .0766 .0228 -2.359 1.290 1.0923 .5251


65.23 67.15 67.75 42.62 -7.597 -10.5±5 .2714 .0765 .0216 .153 1.21 1.0921 .5330


87.12 88.10 88.67 40.64 -6.978 -9.913 .2865 .1379 .0363 6.044 1.345 1.0999 .4742



100.00 100.00 100.00 41.73 -8.259 -11.696 .3071 .1287 .0324 13.349 1.345 1.1000 .6012



MOMENTUM AVERAGE STAGE EFFICIFNCY= .8201 (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RAIO = 1.3017 
MOMENTUM AVERAGE STAGE EFFICIFNCY = .8133 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.0960 



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



STATOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (METRIC UNITS) 

70 PERCENT DESIGN SPE-0 - SCAN NO I 

INLET VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE .8962 

PERCENT SPAN BETA 3 V3 VU3 Ms VM3 VZ3 U3 
FROM TIP 
(L. F.) (DEG) (M/SEC) (N/SEC) (M/SEC) CH/SEC) (M/SEC) 

0.00 31.51 181.84 95.05 .523 155.02 153.32 314.97 
10.57 31.70 187.90 9B.73 .541 159.87 159.60 303.21 
28.43 29.75 188.07 93.33 .545 163.27 163.26 283.35 
46.23 31.07 196.66 i01.59 .512 168.62 168.49 263.55 
65.23 31.67 209.82 110o17 .612 178.57 177.91 242.42 
67.12 35.15 230.81 132.88 .676 188.71 ±86.18 218.07 

100.00 36.38 239.94 142.30 .705 193.18 187.84 203.75 

EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9646 

PERCENT SPAN BETA 4 V4 VU4 H4 VH4 VZ4 U4 
FROM TIP 
(T. E. (DEG) (M/SEC) IM/SEC) (M/SEC) (M/SEC) (M/SEC) 

0.00 -18.70 164.57 -52.76 .471 155.88 155.88 312.69 
11.20 -18.60 171.01 -54.55 .490 162.07 162.05 301.98 
29.9r -15.57 174.62 -46.86 .504 168.21 168.14 284.06 
48.21 -14.37 182.35 -45.26 .527 176.64 176.45 266.61 
67.15 -10.9c 194.39 -36.93 .564 190.84 190.74 248.51 
88.i -5.49 203.54 -19.46 .596 202.60 201.86 228.49 
00.On -5.35 204.97 -19.12 .594 204.07 204.07 217.1± 

STATOR PERFORHANGE DATA 

PERCENT SPAN FPOM TIP MASS DELTA INCIDENCE ANGLE fl OMEGA LOSS DEVIATION STAGE STAGE STATOR 
LFADTNG TRAILING FLOW BETA MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS TEMP POLYTROPIC 
EDGF EDGE (PCT) (DEG) (DEG) (DEG) (DEG) RATIO RATI3 EFF 

0.00 n.00 0.00 50.21 -4.804 -8.727 .3894 .0590 .0201 3.480 1.252 1.1032 .7078 
10.57 11.20 11.42 50.30 -4.459 -7.834 .3733 .0688 .02Z6 -2.015 1.266 1.1032 .6430 
28.43 29.96 30.55 45.32 -6.757 -10.113 .3159 .0557 .0176 -2.349 1.273 1.0912 .6416 
46.23 48.21 48., 45.44 -6.484 -9.509 .3007 .0766 .0228 -2.359 1.290 1.0923 .5251 
65.23 67.15 67.75 42.62 -7.597 -±0.515 .2714 .0765 .0216 .153 1.321 1.0921 .5330 
87.12 88.10 18.67 40.64 -6.978 -9.913 .2865 .1379 .0363 6.044 1.345 1.0999 .4742 

100.00 100.00 io0.00 41.73 -8.255 -11.696 .3071 .1287 .0324 13:349 1.345 1.100 .6012 

MOMFNTUM AVEPAGF STAGE EFrICIENCY = .8201 (POLYTROPIC) MONENTUM AVG. STAGE PRESS RATIO = 1.3017


HOMFNTUM AVERAGF STAGE EFFICIFNCY = .8133 (AOIABATIC) HASS AVERAGE TEMPERATURE RISE = 1.0960





NASA SMALL AXIAL COr'PRESSOR TLST 6 DECEHOLR, 1974 (COIMBINED TEMP.) 

POTOR PEPFORMANCE NASA SMALL AXIAL COMPRESSOR (ENGLISH UNITS) 

70 PEPCENT DESIGN SPEED - SCAN NO 2 
EQUIVALENT WEIGHT FLOW = 2.3673 LBM/SEC EQUIVALENT SPEED = 53638.5b9 R.P. H. 
PERCENT DESIGN EQUIVALENT FLOW 64.6350 EQUIVALENT FLOW / INLET ANN AREA = 26.1465 LBMl/SEC-SQ FT 

INLET VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE = L.0063



PERCENT SPAN BETAi V*1 VUti M1i BETAi V1 VUl Mi VII VZi Ui 
FROM TIP 
(L. E.) (flEG (FT/SEC) (FT/SECI (OEG) (FT/SEC) (FT/SEC) (FT/SECh (FTISEG) (FT/SEC) 

0.90 72.98 1156.11 ItD5.48 1.046 0.00 338.37 O.uO .306 338.37 327.48 1105.48


9.12 71.86 1110.91 1055.69 1.005 0.00 345.90 0.00 .313 345.90 334.51 1055.69



24.65 68.98 1040.93 970.84 .942 O.0 373.02 0.00 .338 373.02 366.16 970.84 
40.10 66.72 965.02 186.48 .875 0.00 381.33 0.00 .346 381.43 380.11 886.48


57.97 64.81 571.76 7868.88 .790 0.00 371.00 0.00 .336 371.00 370.88 788.88


82.56 61.91 741.90 654.48 .671 0,00 349.38 0.Ol .316 349.38 344.69 654.48



100.00 58.90 653.23 559.14 .591 0,00 337.41 0.00 .305 337.41 325.95 559.34 

EXIT VELOCITY DIAGRAM DATA


CALCULATFD AERODYNAHIC BLOCKAGE = .80B8



PERCENT SPAN BETA#2 V*2 VU*2 11*2 BETA2 V2 VU2 HE VH2 VZ2 U2


FROM TIP


(T. E.) (DEG) (FT/SECI (FT/SEC) (BEG) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SED) (FT/SECI 

0.00 60.37 855.73 743.84 .743 37,05 530.06 319.37 .461 423.04 409.42 1063.21


10.96 57.09 814.90 684.12 .709 37.00 554.40 333.64 .483 442.77 433.09 1017.75


29.60 54,30 765.61 621.71 .670 35.50 548.83 318.69 .480 446.62 444.03 940.40


47.83 48.52 691.72 518.23 .607 37,10 574.46 346.53 .504 458.17 458.14 864.76


66.74 39.01 650.51 409.47 .574 36.70 630.46 376.81 .556 505.4b 503.97 786.28


87.79 23.65 596.55 239.27 .529 40,07 714.10 459.69 .633 546.47 537.49 698.95



100.00 15.56 568.n0 152.35 .505 42,18 738.55 495.92 .657 547.27 528.68 648.27



ROTOR PERFOFMANCE DATA



PERCFNT SPAN FQOM TIP 1ASR DELTA INCIDENCE ANGLE 0 OMEGA* LOSS DEVIATION ROTOR ROTOR ROTOR


LEADING TRAILING FLOW BETA* MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC


EDGE EDGE (PCT) (DEG) (OEG) (DEG) (DEG) RATIO EFF EFF



0.00 0.00 0.0 12.61 9.144 a.676 .3650 .2005 .0377 3.381 1.286 .6841 .6951


9.12 10.96 11.31 14.77 9.845 a.572 .3757 .1999 .0394 2.010 1.295 .7028 .7135


24.65 29.60 30.41 L4.69 9.778 7.766 .3664 .1244 .0241 3.830 1.302 .8148 .8216


40.10 47.63 48.71 18.20 9.660 6.946 .3927 .1049 .0211 5'864 1.321 .8613 .8667


57.97 66.74 67.58 25.80 10.071 6.380 .3719 .0407 .0086 7.844 1.355 .9545 .9564


82.58 a7.79 39.56 36.26 10.334 5.365 .3399 .0122 .0026 13.790 1.406 .9906 .9911



tOO.00 10i.00 100.oe 43.34 10.148 4.074 .2888 0165 .0034 22.607 1.406 .9906 .9910



MOMENTUM AVERAGE ROTOR EFFICIENCY = .8561 (POLYTROPIC MOHENTUM AVG. ROTOR PRESS RATIO = 1.3312


MOMENTUM AVERAGE ROTOR EFFICIENCY = .8502 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 1.1000





NASA SMALL AXIAL COMPRESSOR TEST 6 DECEMBER, 1974 (COMBINED TEMP.) 

ROTOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (METRIC UNITS) 

70 PERCENT DESIGN SPEED - SCAN NO 2 
EQUIVALENT WEIGHT FLOW 1.0738 KG/SEC EQUIVALENT SPEED = 53638.569 R.P.H. 
PERCENT DESIGN EOUIVALENT FLOW 64.6350 EQUIVALENT FLOW / INLET ANN AREA = 127.6584 KG/SEC-SQ M 

INLET VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = 1.0003 

PEPCENT SPAN BFTA'i V~1 VUfl 1*t BETAI Vt VUI Mi VNI VZi Ui 
FROM TIP 
(L. F.) (DEG) (M/SFCI IM/SEC) (DEG) (/SEC) (IM/SEC) (H/SEE) (H/SEE) (M/SEC) 

0.00 72.98 352.35 336.95 1.046 0.00 103.14 0.00 .306 103.14 99.81 336.95 
9.12 71.86 338.61 321.78 1.095 G.00 105.43 0.00 313 105.43 101.98 321.78 

24.f6 68.98 317.00 295.91 .942 0.00 113.70 0.00 .338 113.70 11.61 295.91 
40.10 6b.72 2q4.14 270.20 .875 0.00 16.23 0.00 .346 116.23 115.86 270.20 
57.97 64.81 265.71 240.45 .790 0.00 113.08 0.00 .336 113.08 113.04 240.45 
82.58 61.91 226.13 199.49 .671 0.00 106.49 0.00 .316 106.49 105.06 199.49 

100.c0 58.90 199.1P t70.49 .591 0G0 102.84 0.00 .305 102.84 99.35 170.49 

EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .8808 

PERCENT SPAN BETA*2 V*2 VU*2 M*2 BETA2 V2 VU2 M2 VM2 VZZ U2 
FROM TIP 
(T. E. (DEG) (N/SEC) (M/SFC) (DEG) (H/SEC) (M/SEC) (M/SEC) (M/SE8} (M/SEC) 

0.00 60.37 260.83 226.72 .743 37.05 161.56 97.34 .461 128.94 124.79 324.07 
10.96 r7.09 248.38 205.52 .709 37.00 160.98 101.69 .483 134.96 132.01 310.21 
29.60 54.30 233.36 189.50 .670 35.50 16t.28 97.14 .480 136.19 135.3 286.63 
47.83 48.52 210.84 157.96 .607 37.10 175.09 105.62 .504 139.65 139.64 263.58 
66.74 39.01 190.27 124.81 .574 36.70 192.16 114.85 .556 154.06 153.61 239.66 
87.79 23.65 181.83 72.93 .529 40.07 21?.66 140.11 .633 166.56 163.83 213.04 
100.00 15.56 173.15 46.44 .505 42.18 225.11 151.16 .657 166.81 161.14 197.59 

ROTOR PERFORANCE DATA 

PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE 0 OMEGA* LOSS DEVIATION ROTOR ROTOR ROTOR 
LEADING TRAILING FLOW BETA* MEAN SUCT SUR FACTOR OAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC 
EDGE EDGE (Pot) (DEG) (DEG) (DEG) (DEG) RATIO EFF EFF 

0.00 0.00 0.0C 12.61 9.144 8.676 .3650 .2G05 .037? 3.381 1.286 .6841 .6951 
9.12 10.96 11.31 14.77 9.845 8.572 .3757 .1999 .0394 2.010 1.295 .7028 .7135 

24.65 29.60 30.41 14.69 9.778 7.766 .3664 .1244 .0241 3.830 1.302 .8148 .8216 
40.10 47.83 48.71 18.20 9.660 6.946 .3927 .1049 .0211 5.864 1.321 .8613 .8667 
57.97 66.74 67.55 25.80 10.071 6.380 .3719 .0407 .0086 7.844 1.355 .9545 .9564 
82.58 87.79 38.56 38.26 10.334 5.365 .3399 .0122 0U26 13.790 1.406 .9906 .9911 

100.00 100.00 130.00 43.34 10.148 4.074 .2888 .0165 .0634 22.607 1.406 .9906 .9910 

MOMENTUM AVERAGE ROTOR EFFICIENCY = .8561 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO = 1.3312


MOMENTUM AVERAGE ROTOR FrFICIcNCY = .8502 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1iOO





NASA S1ALL AXIAL CONPpkSSO TEST b DECAM8ER, 1974 (CAHOINEA TEMP.) 

AtIG1~~~IjJ- SXATOR PERFORMANCE HASA SHALL AXIAL COMPRESSOR (ENCLISi UNITS) 

70 PERCENT DESIGN SPEED - SCAN NO 2 

INLET VELOCITY DIAGgAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9076 

PERCENT SPAN BETA 3 V3 VU3 M3 VH3 VZ3 U3 
FROM TIP 
(L. E.) (DEG) (FT/SEC) IFT/SEC) (FI/SEC) (FT/SEC) (FT/SECI 

0.00 33,99 588.24 328.85 .514 487.74 482.38 1032.55 
10.53 34,74 599.37 341.55 .524 492.53 491.71 994.18 
28.59 32.21 605.68 322.84 .533 512.46 512.46 928.31 
46.37 3i.46 631.11 347.05 .557 527.12 526.73 863.47 
65.33 33.49 676.05 372.99 .599 563.84 56L.78 794.34 
87.12 36.99 746.95 449.44 .665 596.60 568.59 714.89 

i00.00 38,23 777.88 481.33 .695 611.08 594.20 667.93 

EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE .9748 

PERCENT SPAN BETA 4 V4 VU4 H4 VM4 VZ4 U4 
FROM TIP 
(T. El) (DEG) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC) 

0.00 -20.43 513.21 -179.14 .445 480.93 480.93 1025.06 
11.24 -20.30 530.98 -184.23 .461 497.99 497.93 989.85 
30.14 -16,40 '46.72 -154.36 .479 524.47 524.24 930.62 
4$.36 -14.53 569.01 -142.74 .499 550.61 550.25 873.55 
67.22 -11,96 609.18 -126.29 .536 595.95 595.62 814.44 
8.11 -7.38 641.34 -82.34 .564 636.03 633.70 748.98 

1on.6f0 -7.26 645.88 -81.66 .569 640.69 64a.69 711.74 

STATOR PERFORMANCt DATA 

PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE I OMEGA LOSS DEVIATION STAGE STAGE STATOR 
LEADING TRAILING FLOW BETA MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS TEMP POLYTROPID 
EDGE EDGE (POT) (BEG) (DEG) (BEG) (DEG) RATIO RATIO EFF 

0.00 0.00 0.01 '54.42 -2.329 -6.251 .4404 .0743 .0251 1.750 1.270 1.1088 .7197 
10.53 11.24 11.31 55.04 -1.417 -4.795 .4188 .619 .0202 -3.725 1.281 1.1688 .71.18 
28.59 30.14 30.41 48.61 -4.307 -7.66d .3555 .0484 .0153 -3.201 1.291 1.0960 .7668 
46.37 48.36 48.71 47.89 -4.206 -7.228 .3344 .0633 .0188 -2.523 1.305 1.0960 .7006 
65.33 67.22 67.58 45.r, -5.798 -8.713 .3072 .0666 .0187 -.862 1.336 1.0949 .6923 
87.12 88.11 83.56 44.37 -5.137 -8.072 .3232 .1266 .0332 4.155 1.360 1.1029 .5891 

100.00 100.00 100.0p 45.49 -6.405 -9.846 .3436 .11r7 .0295 11.436 1.360 1.IC30 .6810 

1410ENTUN AVERAGE STAGE EFFICILNCY = .8257 (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO 1.3177 
HOMENTUl AVERAGE STAGE EFFICIENCY = .8187 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE z 1.1000 



NASA SMALL AXIAL COMPPESSOR TEST 5 DECEMBER, 1974 (COr13INEO TEMP.) 

STATOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (METRIC UNITS)



70 PEPCENT DESIGN SPC:D - SCAN NO 2 

INLET VELOCITY OIASRAM DATA 
CALCULATED AEROYMAIIIC BLOCKAGE = .9076 

PERCENT SPAN 
FPOM TIP 
(L. E.) 

BETA 3
I 

(DEG) 

V3 

IM/SEC) 

VU3 

(N/SEC) 

M3 VM3 

(/SEC) 

VZ3 

(M/SEC) 

U3 

(M/SEC) 

0.0s 
10.53 
28.59 
46.37 
65.33 
87.12 

100.00 

33.99 
34.74 
32.21 
33.36 
33.49 
36.99 
38;23 

179.30 
182.69 
184.61 
192.36 
206.06 
227.67 
237.10 

icI.23 
104.0 
98.40 
105.78 
113.69 
136.99 
146.71 

.514 

.524 

.533 

.557 

.599 

.665 

.695 

148.66 
150.12 
156.20 
160.67 
171.86 
181.84 
186.26 

147.03 
149.87 
156.20 
160.55 
i71.23 
179.40 
181.11 

314.72 
303.03 
282.95 
263.18 
242.11 
217.90 
203.59 

EXIT VELOCITY DIAGRAM )ATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9748 

PERCENT SPAN 
FPOM TIP 
(T. E.) 

BETA 4 

(DEG) 

V4 

(H/SEC) 

VU4 

CM/SECI 

M4 VH4 

(N/SED) 

VZ4 

(M/SEC) 

U4 

(K/SEt) 

0.00 
11.24 
30.14 
48.36 
67.22 
88.11 

100.00 

-20.43 
-2b.30 
-16.40 
-14.53 
-11.96 
-7.38 
-7.26 

156.43 
161.84 
166.64 
173.43 
185.68 
195.48 
196.86 

-54.60 
-56.15 
-47.05 
-43.51 
-38.49 
-25.10 
-24.89 

.445 

.461 

.479 

.499 

.536 

.564 

.569 

146.59 
151.79 
159.86 
167.89 
181.64 
193.86 
195.28 

146.59 
151.? 
159.79 
167.72 
181.54 
193.15 
i95.28 

312.44 
301.71 
283.65 
266.26 
248.24 
228.29 
216.94 

STATOR PERFORMANCE DATA 

PERCENT SPAN FPOM TIP 
LEADING TRAILING 
EDGE EDGE 

MASS 
FLOW 
(PCT) 

DELTA 
BETA 
(DEG) 

INCIDENCE ANGLE 
MEAN SUCT SUR 
(DEG) (DEG) 

2 
FACTOR 

OMEGA 
BAR 

LOSS 
PARAMETER 

DEVIATION 
ANGLE 
(DEG) 

STAGE 
PRESS 
RATIO 

STAGE 
TEMP 
RATIO 

STATOR 
POLYTROPIC 

EFF 

0.00 
10.53 
28.59 
46.37 
65.33 
87.12 

100.00 

0.00 
11.24 
30.14 
48.36 
67.2? 
88.11 

100.00 

0.00 
11.31 
30.41 
48.71 
67.58 
13.56 

100.0 

54.42 
55.04 
48.61 
41.89 
45.45 
44.37 
45.49 

-2.329 
-1.417 
-4.307 
-4.206 
-5.798 
-5.137 
-6.405 

-6.251 
-4.795 
-7.660 
-7.228 
-8.713 
-8.072 
-9.846 

.4404 

.4188 

.3555 

.3344 

.3072 

.3232 

.3436 

0743 
.0619 
.0484 
.0633 
.0666 
.1266 
.1177 

.0251 

.0202 
,0153 
.0188 
.0187 
.0332 
.0295 

1.750 
-3.725 
-3.201 
-2.523 
-.862 
4.155 
11.436 

1.270 
1.281 
1.291 
1.305 
L.336 
1.360 
1.360 

1.1088 
1.108'0 
1.0960 
1.0960 
1.094.9 
1.1029 
1.1030 

.7197 

.7418 

.7668 

.7906 

.6923 

.5891 

.6810 

MOMENTIJM AVERAGE STAGE EFFICI NCY = .825? (POLYTROPIC) MOMENTUM AVG. STA6E PRESS RATIO 1.3177


MOMENTUM AVERAGE STAGE EFFICIFNCY = .8187 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1000





NASA SMALL AXIAL COMPRESSOR TEST 6 DECr.iER, t97', (COMOINED tLMP.) 

ROTOR PERFORMANCF NASA SMALL AXIA_ COMPRLSSOR (ENGLISH UNITS) 

70 PCPCENT DESIGN SPEED - SCAN NO 3 
EQUIVALFNT WEIGHT FLOW 2.2q45 LBN/SEC EQUIVALENT SPEED = 53636.154 R.P.M. 
PEPCFNI DESIGN cOUIVALENT FLOW 62,6473 EQUIVALENT FLOW / INLET ANN AREA = 25.3425 LBN/SEC-SQ FT 

INLET VCLOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9991 

PERCFNT S0 AN BTAil V-I VU'1 M*l BETAI Vt VUL M1 Vli VZI U1 
FPO1 TIP 
(L. E.) (DEC) (FT/SEC) (FT/SEC) (DEG) (FT/SEt) (FT/SEC) (FT/SEC) (FT/SEZ) (FT/SEC) 

0.0 73.54 1152.66 1105.43 1.04? 0.00 326.56 0.00 .295 326.56 316.04 1±05.43 
9.17 72.45 1106.92 1055.37 1.091 0.00 333.85 0.00 .302 333.85 322.92 1055.37 

24.71 69.65 1035.10 970.48 .937 0.00 360.01 0.00 .326 360.01 353.40 970.48 
40.11 67.45 159.74 886.38 .869 0.00 368.02 0.00 .333 368.02 366.83 886.38 
57.95 65.59 866.39 788.95 .784 0.60 358.04 fl.Do .324 358.04 357.91 788.95 
82.61 62.75 735.98 654.31 .666 0.00 336.97 0.00 .305 336.97 332.45 654.31 

±00.0 59.84 646.92 559.31 .585 0.00 325.07 0.00 .294 325.17 314.62 559.31 

EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .8867 

PERCENT SPAN OETA*2 V#2 VU#2 H*2 BETA2 V2 VU2 M2 VM2 VZ2 U2 
FROM TIP 
(T. E.) (DCG) (FT/SEC) (FT/SEC) (DEG) (FT/SEC) (FT/SEC) (FT/SEC) (FTISEC) (FT/SEC) 

0.00 60.79 828.9b 723.53 .118 40.01 526.23 339.63 .457 404.57 391.54 1063.16 
10.97 57.50 785.92 662.81 .682 40.04 551.59 354.83 .479 422.32 413.G9 1017.64 
29.66 94.57 731.9 596.39 .638 39.01 546.06 343.70 .476 424.33 421.69 940.09 
47.70 48.25 675.2. 503.74 .591 38.80 576.96 361.51 .505 449.65 449.63 865.25 
66.03 38.91 630.62 395.21 .555 38.72 629.85 393.97 .554 491.42 489.97 789.17 
87.17 23.90 555.31 224.94 .490 43.19 695.32 476.55 .615 507.70 499.36 701.49 

1nO.00 14.63 525.45 132.69 .465 45.40 724.07 515.55 .641 508.42 491.14 648.24 

ROTOR PERFORMANCE DATA 

PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE 0 OMEGA* LOSS DEVIATION ROTOR ROTOR ROTOR 
LEADING TRAILING FLOW BETA# MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC 
EDGE EDGE IPCT) IDEG) (DEG) (DEL) (DEG) RATIO EFF EFF 

o0O0 0.00 0.o.d 12.75 9.705 9.237 .3930 .2113 ,dd92 3.797 1.307 .6857 .6974 
9.17 10.97 li.36 14.95 10.443 9.166 .4066 .2137 .0416 2.421 1.314 .7005 .71i8 

24.71 29.66 39.45 15.08 10.453 8.437 .4040 .150a8 .0291 4.125 1.316 .79±0 .7990 
40.11 47.70 48.69 19.2± 10.389 7.6/5 .4114 .1060 .0214 5.523 1.339 .8665 .8719 
57.95 66.03 67.52 26.78 10.847 7.156 .3969 .0550 .0110 7.089 1.369 .9418 .9443 
82.61 87.17 18.53 38,B6 11.183 6.z13 .3966 .0840 .0179 13.186 1.399 .9381 .9409 
100.00 100.00 t00.00 45.21 11.083 5.b09 .3541 .1065 .0219 21.679 1.399 .9380 .9408 

HOIFNTUM AVERAGE ROTOR EFFICIrNCY = .8403 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO 1.3436


MOMENTUM AVERAGE ROTOR EFFICIrtlCY = .4335 (ADIABATIC) MASS AVEPAGE TEMPERATURE RISE 1.1054





NASA SMALL AXIAL COMPRESSOR TFST 6 DECENUER, 1974 (COH3INEO TEMP.) 

ROTOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (METRIC UNITS)



70 PERCENT DESIGN SPEED - SCAN NO 3


EQUIVALENT WEIGHT FLOW 1.0408 KG/SEC EQUIVALENT SPEED = 53636.154 R.P.H.


PERCENT OFSIGN EQUIVALENT FLOW 62.6473 EQUIVALENT FLOW / INLET ANN AREA = 123.7327 KG/SEC-SQ H



INLET VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE = .9991 

PERCENT SPAN BETAfE V*i VU l M1 OETAI VI VUl M1 VMi VZ± ii


FROM TIP


(L. E.1 IODG) M/SEC) (MI/SEC) (DEG) (M/SEC) (N/SEC) CMISEC) (H/SEC) (H/SEC)



0.0o 73.54 351.33 336.93 1.042 0.00 q3.54 0.00 .295 99.54 96.33 336.93


9.17 72.45 337.39 321.68 1.00± 0.00 1.76 0.00 .302 L01.76 98.43 321.68



24.71 69.65 315,r0 295.80 .937 0.O0 109.73 0.00 .326 109.73 107.71 295.80


40.11 67.45 292.53 270.17 .869 0,00 112.17 0.00 .333 112.17 111.01 270.17


57.q5 65.59 264.07 24..47 .784 0.00 ±09.13 0.00 .324 109.13 109.D 240.47


82.61 62.7r 224.33 199.43 .666 0.00 102.71 0.00 .305 102.71 101.33 199.43



too.00 59.84 Iq7.i8 170.48 .585 0.00 99.08 0.00 .294 99.08 95.71 170.48



EXIT VELOCITY DIAGRAM DATA


CALCULATED AERODYHAMIf BLOCKAGE = .8867



PERCENT SPAN RETA*2 V*2 VU'2 M*2 BETA2 V2 VU2 M2 VH2 VZ2 U2


FROM TIP


(T. E.) (DZG) (M/SEC) (M/SEC) (DEG) (M/SEC) (M/SEt) (M/SEC (H/SEC) (H/SEC)



0.00 60.79 252.67 220.53 .718 40.01 161.00 103.52 .457 123.31 119.34 324.05


10.97 57.50 239.55 202.03 .682 40.04 168.12 ±08.15 .479 128.72 125.91 310.18


29.66 54.57 223.1o 181.78 .638 39.01 166.44 104.76 .476 129.34 128.53 286.54


47.70 48.25 205.81 153.54 .591 38.80 175.86 . ±10.19 .505 137.05 137.05 263.73 
66.03 30.81 192.21 120.46 .555 38.72 191.98 120.08 .554 149.79 149.34 240.54


7.17 23.90 169.25 68.56 .490 43.19 212.24 145.25 .615 154.75 152.20 2t3.81



100.00 14.63 160.16 40.44 .465 45.40 220.70 157.14 .641 154.97 149.70 197.58



ROTOR PERFOPHANCE DATA



PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE O OMEGA* LOSS DEVIATION ROTOR ROTD ROTOR


LEADING TRAILING FLOW BETA# MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC


EDGE EDGf (PCT) (DEG) (DEG) (DEG) (DEG) RATIO EFF EFF



0.0 0.00 0.00 12.75 9.705 9.237 .3930 .2113 G5392 3.797 1.307 .6857 .6974


9.17 10.97 l1.36 14.95 10.443 9.166 .4066 .213 .0416 2.421 1.314 .7005 .7118



24.71 29.66 33.49 15.08 10.453 8.437 .4040 .1508 .0291 4.125 1.318 .7910 .7990


40.11 47.70 48.69 19.21 10.389 7.675 .4114 .1060 .0214 5.523 1.339 .8665 .8719


57.95 66.03 67.52 26.78 10.847 7.156 .3969 .0550 .0111 7.089 1.369 .9416 .9443


82.61 87.17 i.513 30.86 11.183 6.213 .3966 .0840 .0179 13.186 1.399 .9381 .9409



100.00 100.00 lOO.0o 45.21 11.083 5.809 .3541 .1065 .0219 21.679 1.399 .9380 .9408



MOMENTUM AVERAGE ROTOR EFFICIENCY = .8403 (POLYTROPICI MOMENTUM AVG. ROTOR PRESS RArIO 1.3436


MOMENTUM AVERAGF ROTOR EFFICIrNCY = .8335 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1054





NASA SkALL AXIAL COMIRESSOR T ST 6 DCEMBER, 1974 (CuMBItIED TEMP.) 

EP cuDTrI PAGm is
ER POOR QAGE STATOR PCRFOPMANCE NASA SMALL AXIAL COMPRESSOR (ENGLISH UNITSI 

70 PERCENT DESIGN SPEED - SCAN NO 3



INLET VELOCITY DIAGRAM DATA 
CALCULATFO AERODYNAMIC BLOCKAGE = .9181 

PERCFNT SPAN BETA 3 V3 VU3 13 VM3 VZ3 U3 
FPOM TIP 
(L. E.) (BEG) (FY/SEC) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC)



0.00 37.17 578.79 349.72 .503 461.19 456.12 1032.51


10.57 38.01 589.04 363.28 .513 464.82 464.05 993.97


28.70 35.81 5q5.19 346.23 .521 482.69 482.68 927.86


46.34 35.41 625.12 362.22 .550 509.48 509.10 863.54


64.04 35.77 668.08 390.54 .590 542.04 540.06 796.11


86.72 40.15 723.73 466.68 .b41 553.17 545.74 716.33


100.00 41.40 756.73 530.43 .673 567.64 551.95 667.90



EXIT VELOCITY DIAGRAM DATA 
CALCULATFO AERODYNAMIC BLOCKAGE .9740 

PERCENT SPAN BETA 4 V4t VU4 M4 V14 VZ4 U4


FROM TIP


(T. F)) (OEGI IFT/SEC) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEG)



0.00 -21.29 492.40 -178.79 .425 458.80 458.80 1025.02


11.29 -21.14 506.12 -182.55 .437 472.05 472.00 989.64


30.30 -17.08 519.82 -132.68 .452 496.90 496.68 930.08


48.50 -15.56 544.25 -145.96 .475 524.31 523.77 873.06


67.31 -12.99 580.21 -130.44 .508 5b5.35 565.04 814.14


88.20 -7.39 613.45 -78.87 .537 608.36 606.14 746.67



100.00 -7.27 617.19 -78.06 .541 612.23 612.23 711.1



STATOR PERFORMANCE DATA



PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE a OMEGA LOSS DEVIATION STAGE STAGE STATOR 
LEADING TRAILING FLOW BETA MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS [ENP POLYTROPIC 
EDGE FOGS (PrT) (DcG) (BEG) (DEG) (DEG) RATIO RATI3 EFF 

0.00 0.00 0.00 58.46 .854 -3.068 .4801 .0654 .0219 .890 1.293 1.1151 .7856


10.57 11.29 11.36 59.15 1.851 -1.524 .4634 .0618 .0200 -4.579 1.301 1.115? .7884 
28.70 30.30 33.45 52.89 -.714 -4.065 .4022 .0405 .0127 -3.897 1.309 1.1035 .8468


46.34 48.50 48.69 50.97 -2.152 -5.174 .3765 .0584 0173 -3.560 1.325 1.14,02 .7a53


64.84 67.31 67.52 48.76 -3.445 -6.375 .3518 .0670 .0187 -1.892 1.350 1.0936 .7615


86.72 88,20 88.53 47,54 -1.891 -4.841 .3451 .0727 .0191 4.146 1.374 i1.11 .7787



100.00 100,00 109.02 48.67 -3.233 -6.674 .3680 .0671 .0168 11.433 1.374 1.1071 .8306



MOMENTUM AVFRAGE STAGE EFFICIENCY = .82t1 (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO = 1.3346 
MOMENTUM AVERAGE STAGE EFFICINCY = .8136 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1054 



NASA SMALL AXIAL COMPRESSOR TCST £ DECEMBER, 1974 (COMBINED TEMP.)



STATOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (METRIC UNITS)



70 PEPENT DESIGN SPEED - SCAN NO 3 

INLET VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE .9181 

PERCENT SPAN BETA 3 V3 VU3 M3 VM3 VZ3 Us 
FROM TIP 
(L. F.) (BEG) CM/SEC) (H/SEC) (M/SECt) (M/SECt (M/SECt 

0.00 37.17 176.42 106.59 .503 140.57 139.03 314.71 
18.57 38.01 179.81 110.73 .513 141.68 141,44 302.96 
28.70 35.81 181.41 106.14 .521 141.2 147.12 282.81 
46.34 35.41 190.54 110.41 .550 155.29 155.17 263.21 
64.8, 35.77 203.63 119.04 .590 165.22 164.61 242.65 
86.72 40.15 220.59 142.24 .641 168.61 166.34 218.34 

100.00 41.41 230.65 152.53 .673 173.02 L68.24 203.58 

EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9740 

PERCENT SPAN BETA 4 V4 VU4 H4 VM4 VZ4 U4 
FROM TIP 
IT. F.) (OEG) {/SECt) (N/SECt) C/SECt) M/SECt (H/SECt) 

0.00 -21.29 150.08 -54.49 .425 139.84 139.84 312.43 
11.29 -21.14 154.27 -55.64 .437 143.88 143.86 301.64 
30.30 -17.01 158.44 -46.54 .452 151.45 151.39 283.49 
49.50 -15.56 165.89 -44.49 .475 159.81 159.64 266.11 
67.31 -12.99 176.85 -39.76 .508 172.32 172.22 248.15 
88.20 -7.39 186.98 -24.04 .537 185.43 184.75 228.20 

100.00 -7.27 188.12 -23.79 .541 186.61 186.61 216.93 

STATOR PERFOPMANCE DATA 

PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE OMEGA LOSS DEVIATION STAGE STAGE STATOR 
LEADING TRAILING FLOW BETA MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS TEMP POLYfROPIC 
EDGE EDGE (POT) (BEG) CDEGI (DEG) [DEG) RATIO RATI3 EFF 

0.00 0.00 0.00 58.46 .854 -3.068 .4801 .0654 .0219 .890 1.293 1.1151 .7856 
10.57 11.29 11.36 59.15 1.851 -1.524' .4634 .0618 .0200 -4.579 1.301 1.1157 .7884 
21.70 30.30 30.45 52.89 -.714 -4.065 .4022 .0405 .0127 -3.897 1.309 1.1035 .8468 
46.34 48.50 48.69 50.97 -2.152 -5.174 .3765 .0584 .0173 -3.560 1.325 1.1802 .7853 
64.84 67.31 67.52 48.76 -3.445 -6.375 .3518 .0670 .0187 -1.892 1.350 1.0996 .7615 
86.72 88.20 58.53 47.54 -1.891 -4.841 .3451 .0727 .0191 4.146 1.374 1.1071 .7787 

100.00 100.00 130.00 48.67 -3.233 -6.674 .3680 .0671 .0168 11.433 1.374 .1I7± .8306 

MOMENTUM AVFRAGE STAGE EFFICIENCY = .8211 (POLYTROPIC) MOMENTUM AVG. STAGE. PRESS RATIO = 1.3346 
MOMENTUM AVEPAGF STAGE EFFICIENCY = .8136 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1054 



N4SA SMALL AXIAL C04PRESSOR TLST 6 DECEMIOER, 1971, (COMBINEO TEMP.) 

ROTOR PERFORMANCE NASA SMALL AXIA. COMPRESSOR (ENGLISH UNITS) 

70 PERCENT DESIGN SPEED - SCAN NO 4 
EQUIVALENT WEIGHT FLOW = 2.2083 LOM/SEC EQUIVALLNT SPEED = 53599.361 R.P.M. 
PEQCENT DESIGN EQUIVALENT FLOW = 60.2943 EQUIVALENT FLOW / INLET ANN AREA 24.3906 LBH/SEC-SQ FT 

INLET VELOCITY DIAGRAM DATA 
CALCUIATD AERODYNAMIC BLOCKAGE = 1.0016 

PERCENT SPAN BFTAvI V 1 VU*l H1* BETAt 
 Vi VUI Ml VM1 VZ1 U1


FROM TIP


(L. E.) (DEGI IFT/SECI (FT/SEC) (DEG) (FT/SEC) IFT/SEC) (FT/SEC) (FT/SEC) (FT/SEC)



o.On 74.17 1148.23 l104.67 1.037 0.00 313.27 0.00 
 .283 313.27 303.10 1104.67


9.11 73.12 1102.46 1054.94 .996 
 0.00 320.20 0.00 .269 320.20 309.72 1054.94



24.59 70.42 t303.04 910.48 .932 0.00 345.18 0.00 .312 
 345.18 338.84 970.48


39.94 68.32 
 954.80 8a7.23 .864 0.00 352.79 0.00 .319 352.79 351.65 687.23


57.70 66.51 861.13 ?89.78 .779 6.00 343.21 0.00 .310 343.21 343.09 709.78


82.47 63.74 729.94 654.59 .660 0.00 323.00 0.0 .292 323.00 318.b6 654.59



100.00 60.87 639.88 558.93 .578 0.00 
 311.52 0.00 .281 311.52 30D.93 558.93



EXIT VELOCITY DIASRAM 3ATA 
CALCULATED AERODYNAMIC BLOCKAGE = .8727 

PERCFNT SPAN BETA*2 V*2 VU*2 H*2 BETA2 
 V2 VU2 M2 VM2 VZ2 U2


FROM TIP


CT. F.) (DEG) (FT/SFC) (FT/SFG) (BEG) (FT/SEEN IFT/SEC) (FT/SEC) (FT/SEC) (FI/SEC)



0.0a 60.60 807.96 703.92 .698 42.11 534.64 
 350.52 .462 396.61 383.6 1062.43


10.85 57.47 
 762.76 643.07 .660 42.39 555.36 374.37 .480 41O.20 401.24 1017.44


29.68 54.49 697.30 557.60 
 .606 42.55 549.79 371.78 .47 405.03 402.50 939.39


47.71 47.60 658.70 486.38 .576 40.41 
 583.1 378.22 .510 444.20 '44.16 864.60


65.83 33.39 613.43 380.97 .539 40.35 630.90 
 408.50 .554 480.79 479.37' 789.48


87.10 23.C0 535.25 209.15 .472 44.97 696.37 492.13 .614 492.69 484.60 701.28



100.00 13.10 506.55 114.78 .448 47.21 726.31 533.01 .642 493.37 476.61 647.80 

ROTOR PERFORMANCE DATA



PERCFNT SPAN FROM TIP MASS DELTA INCIDFNCE ANGLE 0 OMEGA* LOSS DEVIATION ROTOR ROTOR ROTOR 
LEADING TRAILING FLOW BETA* MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC 
EDGE EDGE (POT) CDEG) (DEG) (DEG) (DES) RATIO EFF EFF 

0.00 0.00 0.00 13.57 19.331 9.862 .4153 .2198 .0410 3.611 1.320 .6697 .7016 
9.11 10.5 11.32 15.65 11.10I 9.828 .4317 .2261 .b441 2.365 1.332 .6991 .7110 
24.59 29.68 30.32 15.93 11.206 9.198 .4438 .1838 .0355 4.050 1.433 .7629 .7723 
39.64 47.71 43.41 20.72 11.216 8.516 .431G .1148 .0233 4.879 1.355 .8632 .8690 
57.70 65.83 67.3u 23.12 11.738 8.060 .4180 .0687 .014? 6.518 1.38& .9303 .9334 
82.47 81.I 31.44 40.74 12.153 r.187 .4242 .1089 .023 12.201 1.406 .9229 .9265 

100.90 100.00 100.01 47.77 12.115 b.040 .3822 .1404 .0291 20.149 1.406 .9229 .9265 

MOMENTUM 
MOMENTUM 

AVERAGE ROTOR EFFICIENCY 
AVERAGE ROTOR EFFICIENCY 

= 
= 

.8307 

.8232 
(POLYTROPIC) 
IAIARATIC) 

MOMENTUM AVG. ROTOR PRESS RATIO
MASS AVERAGE RISE = 1,35761E5PERATURE11107 
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NASA SMALL AXIAL COMPPESSOR IEST 6 DECEHER, 1974 (CfIIDINED TEMP.) 

POTOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (METRIC UNITSI 

70 PEPCENT DESIGN SPEED - SCAN NO 4 
EQUIVALENT WEIGHT FLOW = 1.007 KG/SEC EQUIVALENT SPEED = 53599.361 R.P.M. 
PERCENT DESIGN EQUIVALENT FLOW 60.2943 EQUIVALENT FLOW / INLET ANN AREA = 119.0854 KG/SEC-SQ It 

INLET VELOCITY DIA3RAI DATA


CALCULATED AERODYNAMIC BLOCKAGE = 1.0016



PERCFNT SPAN nETA*i V'I VUWI M1t BETAI V1 VUI Hi VI VZi Uil


FROM TIP



(L. E.) (DEGI (M/SEC) HM/SEC) (DEG) (/SEC) (M/SEC) (H/SEC (HS/C) (MISECI



0.00 74.17 349.98 336.70 L.037 0.00 99.48 0.00 .283 95.48 92.(41 336.70 
9.11 73.12 336.03 321.55 .996 0.00 97.60 0.00 .289 97.60 94.40 321.55



24.59 70.42 313.96 295.80 .932 0.00 105.21 0.00 .312 L05.21 103.21 295.80


39.84 69.32 291.02 270.43 .864 0.00 107.53 0.00 .319 107.53 107,A8 270.43


57.70 66.51 262.47 240.72 .779 0.00 104.61 0.00 .310 104.61 104.07 240.72


82,47 63.74 222.49 199.52 .660 0.00 98.45 0.00 .292 98.45 97.13 199.52



100.60 60.07 195.04 170.36 .578 0.00 94.95 0.00 .281 94.95 91.72 170.36



,EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .8727 

PERCENT SPAN BETA*2 V*2 VU*2 M42 BETA2 V2 VU2 M2 V112 VZ2 U2


FPO TIP


IT. E.) (DEG) (C/SFE) (H/SEC) (0EG) (H/SEC) (M/SEC) (il/SEC) CH/SEC) IM/SEC)



0.00 60.60 246.27 214.55 .698 42.11 162.96 109.28 .462 120.89 116.99 323.a3


0.85 57.47 232.49 196.01 .660 42.39 169.27 114.11 .480 125.03 122.30 3iO.12



29,66 54.49 212.54 173.01 .606 42.55 167.58 113.32 .478 123.45 122.68 286.33


47.71 47.60 200.77 148.25 .576 40.41 177.82 ±15.28 .510 135.39 135.39 263.53


65.83 38.39 16.97 116.12 .539 40.35 192.30 124.51 .554 146.54 146.t 240.63


87.10 ?3.00 163.14 63.75 .472 A4.97 212.25 150.00 .614 1P0.17 147.71 213.75



100.00 13.10 154.40 34.99 .448 47.21 221.38 162.46 .642 150.38 145.27 197.45



ROTOR PERFORMANCE DATA



PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE a OMEGA* LOSS DEVIATION ROTOR ROTOR ROTOR


LEADING TRAILING FLOW BETA* MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC


EDGE EDGE (PCT) (DEG) IDEG) (DEG) (DEG) RATIO EFF EFF



0.00 0.00 9.00 J3,57 10.331 9.862 .4153 .2198 .0410 3.611 1.328 .6097 .7018


9.11 10.35 11.30 15.65 11.101 9.828 .4317 .2261 .0441 2.365 1.332 .6991 .7110



24.59 29.68 10.32 15.93 ±1.206 9.98 .4438 .1838 .0355 4.050 1.333 .7629 .7723


139.84 47.71 48.41 20.72 1.2±6 8.516 .43±0 .1138 .0233 4.879 1.355 .8632 .8690


57.70 65.93 67.30, 28.12 11.738 8.060 .4180 .0687 .0147 6.518 1.38C .9303 .9334


82.47 87.10 89.14 40.74 12.153 7.187 .4242 .1089 .0234 12.201 1.406 .9229 .9265



100.00 100.00 100.0c 47.77 12.115 6.040 .3622 ,1404 .0291 20.149 1.406 .9229 .9265



MOMFNTUM AVEPAGF ROTOR EFFICIENCY = .8307 (POLYTROPICI MOMENTUM AVG. ROTOR PRESS RATIO 1.35T6


MOMENTUM AVEPAGE ROTOR EFFICIENCY = .8232 (AOIADATIC) MASS AVERAGE TEMPERATURE RISE = 1.1107





NlASA S14ALL AXIAL COMIJPESSOR T&ST G DECEMBER, 1974 ICOHOINED TCMP.1 

STATOR PERFORMANCF NASA SMALL AXIAL COMPRESSOR (ENGLIS4 UNITS)



70 PLRCENT DESIGN SPEED - SCAN NO 4



INLET VELOCITY DIAGRAM DATA 
CALCULATED AERODYMAMIO BLOCKAGE = .9184 

PERCENT SPAN BETA 3 V3 VU3 MS VM3 VZ3 U3 
FROM TIP


(L. E. (DEG) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC)



0.00 '40.03 573.95 369.16 .497 439.48 434.65 1031.80


10.51 41.03 584.00 383.40 .507 440.52 439.79 993.49


28.78 39.76 589.12 37b.78 .514 452.88 452.88 926.93


46.38 37.55 621.85 379.03 .546 493.01 492.65 862.82


64.62 37.8± 660.55 404.98 .582 52L.84 519.93 796.34


86.52 42.32 715.32 481.63 .632 528.88 521.78 716.57


100.0c 43.65 749.13 517.09 .664 542.05 527.07 667.44



EXIT VELOCITY DIASRAM DATA


CALCULATED AERODYIAHIC BLOCKAGE .9126



PLRCENT SPAN BETA 4 V4 VU4 H4 VN4 VZ4 U4 
FPf'M TIP 

CT. Ei IDEGI (FT/SEC) (FT/SEC) (FT/SEC) IFT/SEt) (FT/SEC) 

0.00 -24.41 475.41 -196.47 .409 432.91 432.91 ±024.32


11.34 -24.19 486.11 -199.21 .418 443.41 443.36 988.80 
30.52 -1B.64 494.60 -157.91 .427 468.68 461.81 928.77 
48.72 -16.9? 521.55 -151.83 .454 498.97 495.45 871.78


67.45 -14.35 559.73 -138.69 .489 542.27 541.97 813.13


88.24 -6.91 589.80 -91.59 .515 582.65 580.52 748.03



100.00 -8.83 593.88 -91.15 .518 586.85 586.85 711.22



STATOR PERFOFMANCE DATA



PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE ) OMEGA LOSS DLVIATION STAGE STAGE STATOR 
LEADING TRAILING FLOW BETA MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS TEHP POLYTROPIC 
EDGE EDC (PCT) (DEG) (DEG) (DEG) (DEG) RATIO RATIO EFF 

0.00 OO O.oP 64.44 3.712 -.210 .5287 .0762 .0250 -2.230 1.312 1.1220 .7793


10.51 11.34 11.3n 65.23 4.877 1.499 .5142 .0738 .0234 -7.641 1.317 1.122D .7821


28.78 30.52 30.32 58.40 3.233 -.115 .4585 .0600 .0187 -5.480 1.320 1.1119 8172


46.38 48.72 48.41 54.47 -.Bib -3.038 .4207 .0702 .0206 -4.942 1.337 1.1048 .7888


64.62 67.45 67.3f 52.16 -1.376 -4.312 .3853 .0564 .0157 -3.247 1.364 1.1033 .8243


86.52 88.?4 88.44 51.26 .322 -2.637 .3806 .0657 .0172 2.600 1.384 1.1106 .8234


100.00 i00.30 iOo.aC 52.48 -.982 -4.423 .4024 .0604 .0151 9.871 1.384 1.1106 .8619



MOMENTUM AVFRAGE STAGE EFFICIENCY = .8101 (POLYTROPIC) MOMENTUM AUG. STAGE PRESS RATIO 1.3474 
MOMENTUM AVEPAGF STAGE EFFICIENCY = .6319 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1107 



C 

NASA SMALL AXIAL COMPPESSOI? TEST 6 OECEMBER# 1974 (COMBINED TEMP.) 

STATOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (METRIC UNITS) 

70 PERCENT DESIGN SPEED - SCAN NO 4 

INLET VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9184 

PERCENT SPAN BETA 3 V3 VU3 M3 VN3 VZ3 U3 
FPOM TIP 

(L. F.) IDG) (M/SEC) (M/SEC) (1/SEC) CM/SEC) (N/SEG) 

0.00 40.03 174.94 112.52 .497 133.95 132.48 314.49 
10.51 41.03 178.00 116.86 .507 134.27 134.05 302.82 
28.78 39.76 179.57 114.84 .5±4 ±38.04 138.04 282.53 
46.38 37.5r 189.54 l5.52 .546 150.27 150.t6 262.99 
64.62 37.81 201.34 123.44 .582 159.06 158.48 242.73 
86.52 42.32 218,03 146.80 .632 161.20 ±59.04 218.41 

±00.00 43.65 228.33 157.61 .664 165.22 160.65 203.44 

EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE .9726 

PERCENT SPAN BETA 4 V4 VU4 f4 VM4 VZ4 U4 
FROM TIP 
(T. E.) (DEG) (N/SEG) (M/SEC) (H/SEC) (H/SEC) CM/SEC) 

0.00 -24.41 144.90 -59.88 .409 131.95 131.95 312.21 
11.34 -24.19 148.17 -60.72 .418 135.15 135.14 301.39 
30.52 -18.64 150.57 -48.13 .427 142.67 142.61 283.09 
48.72 -16.92 158.97 -46.28 .454 152.08 151.93 265.72 
67.45 -14.35 ±70.60 -4?.27 .489 165.28 165.19 247.84 
88.24 -8.13 179.77 -27.92 .515 177.59 176.94 228.90 

108.80 -8.83 18l1.2 -27.78 .518 178.87 178.87 2i6.78 

STATOR PERFORMANCE DATA 

PERCFNT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE I OMEGA LOSS DEVIATION STAGE STAGE STATOR 
LEADING TRAILING FLOW BETA MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS TENP POLYTROPIC 
EDGE (POT) (DGE(DEG) (BEG) (DEG) (DEG) RATIO RATI3 EFF 

0.00 0.00 0.09 64.44 3.712 -.210 .5287 .0762 .0250 -2.230 1.312 1.1220 .7793 
±0.51 11.34 l1.30 65.23 4.877 1.499 .5142 .0738 .0234 -7.641 1.317 1.1220 .7821 
28.78 30.52 30.32 58.40 3.233 -'115 .4585 .0600 .0187 -5.480 1.32C 1.1119 .8172 
46.38 48,72 48.4± 54.47 -.016 -3.038 .4207 .0702 .0206 -4.942 1.337 1.1048 .7888 
64.62 67.45 67.30 52'I6 -1.376 -4.312 .3853 .0564 .0157 -3.247 1.364 t.1833 .8243 
86.52 88.24 49.44 51.26 .322 -2.637 .3806 .0657 .0172 2.600 1.384 1.1146 .8234 

100.00 100.00 ±00.00 52.48 -.982 -4.423 .4024 .0604 .0151 9.871 1.384 1,1106 86i9 

MOMFNTUM AVEPAGF STAGE EFFICIENCY = .8101 (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO = 1.3474 
MOMENTUM AVERAGF STAGE EFFICIENCY = .8019 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1107 



LDRGINA PAGE is NASA SMALL AXIAL COMPPSSOi TEST 6 DECENBtR, 1974 (COBINED TCMP.) 

DR JOOR QUALITY 
ROTOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (ENGLISH UNITS)



70 PtRCFII7 DESIGN SPEED - SCAN NO 5 
EQUIVALENT WEIGHT FLOW = 2.0703 LBM/SEC EQUIVALENT SPEED = 53660.777 R.P.H. 
PERCENT DESIGN EQUIVALENT FLOW = 56.5260 EQUIVALENT FLOW / INLET ANN AREA = 22.8662 LBH/SEC-SQ FT



INLET VELOCITY DIAGRAM OATA 
CALCULATED AERODYNAMIZ BLOCKAGE = 1.0324 

PFRCENT SPAN RETA1t V i VUf1 M*tIETAi V1 vuL Ml VmI VZ1 U.


FROM TIP


(L. F.) (DEG) (FT/SEC) IFT/SEC) (DCG) (FT/SEC) (FTI/SEC) (FT/SEC) (FT/SED) (FT/SEC)



0.00 75.19 1144.1r i05.94 1.032 0.00 293.25 0.00 .265 293.25 
 283.8D 1105.94


8.47 74.23 1101.12 1059.67 .994 6.00 299.26 0.00 .270 299.26 289.46 1059.67 

23.49 71.77 10i931 971.62 .930 0.00 322.08 0.00 
 .291 322.08 316,16 977.62


38.39 69.84 954.66 896.18 .863 0.00 329.01 0.06 .297 329.01 327.95 896,18


56.32 68.16 859.99 798.25 
 .777 0.00 319.97 0.00 .289 319.97 319.86 798.25


81.72 65.48 724.di 659.44 
 .654 0.00 300.82 0.00 .272 300.82 296.78 659.44



100.00 62.61 630.23 559.57 
 .569 0.00 209.95 0.00 .262 289.95 280.10 559.57



EXIT VELOCITY DIAGRAM DATA



CALCULATFD AEROOYNAMI BLOCKAGE = .8335



PERCENT SPAN BETA*2 Vf2 VU*2 r1*2 BETA2 V2 VU2 M2 VM2 VZ2 U2 
FROM TIP 
(7. F.) (DEG) (FT/SEC) (FT/SEG) (UCGI (FT/SEC) (FT/SEC) IFT/SECI fFT/SEC) (FT/SEC) 

0.00 60.26 787.29 683.59 .678 44.22 544.95 380.06 .469 390.55 
 377.97 1063.65


I.iO 57.44 742.81 626.07 .641 1.4.71 562.44 395.66 .485 399.74 391.01 1021.73


28.75 54.43 663.10 539.40 
 .574 46.39 559.21 404.93 .484 385.68 383.28 944.33


47.01 47.55 631.45 465.92 .550 43.37 586.27 402.58 .511 426.20 426.18 868.50 
65.57 37.53 596.53 363.37 .523 42.14 633.03 428.11 
 .560 473.08 471.69 791.48


87.05 20.76 538.41f 190.81 .475 45.45 
 717.73 511.50 .633 503.50 495.23 702.31



i00.00 10.64 513.03 
 94.76 .454 47.68 743.93 553.78 .663 504.21 
 467.07 648.54



ROTOR PERFORMANCE DATA



PERCENT SPAN FROM TIP tlASS DELTA INCIDENCE ANGLE 2 OMEGA* LOSS DEVIATION ROTOR ROTOR ROTOR 
LEADING TRAILING FLON BETA* MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC 
EDGE EDGE (PCT) COEG) (DEG) (DEG) (GEG) RATIO EFF EFF 

0.00 0.00 0.00 14o89 11.312 10.644 .4384 .2360 .0445 3.269 1.347 .6848 .6978 
8.47 10.10 10.5 16.79 12.081 10.851 .4566 .2460 .0480 2.177 1.350 .6892 .7020 

23.49 2A.75 ?9.12 17.33 12.350 10.421 .4880 .2289 b443 3.690 1.348 .7258 .7371 
38.3q 47.01 46.97 22.29 12.538 9.922 .4678 .1552 .0318 4.466 1.362 .8225 .8304 
56.32 
81.72 

65.57 
87.05 

66.12 
87.97 

30.63 
44.72 

13.213 
13.808 

9.608 
8.864 

.4435 

.4222 
.0966 
.1016 

.0209 

.0222 
5.45, 
9.880 

1.389 
1.429 

.9059 

.9314 
.9102 
.9347 

100.00 100.00 100.06 51.96 13.856 7.782 .3693 .1320 .0276 17.695 1.429 .9313 .9347 

MOMENTUM AVERAGF ROTOR FFFICIFlICY = .8161 (POLYTROPICI MOMENTUM AVG. ROTOR PRESS RATIO 1.3739


MOMENTUM AVRAGE ROTOR EFFICIFNCY = .8077 (ADIABATIC) MASS AVERAGE TEMPERATURE RISL 1.1174





NASA SMALL AXIAL COMPRESSOR TEST h DCCEMER, 1914 (COM3INEO TEHP.l



POTOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (METRIC UNITS)



70 PERCENT DESIGN SPEED - SCAN NO 5 
EQUIVALENT WEIGHT FLOW = .9391 KG/SEC EQUIVALENT SPEED = 53660.777 R.P.M. 
PERCENT OFSIGN EOUIVALENT FLOW 56.5260 EQUIVALENT FLOW / INLET ANN AREA = 111.6426 KG/SEC-SQ M 

INLET VELOCITY DIASRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE = 1.0324



PERCENT SPAN BETAI1 VHi VUI MHM BETA1 VI VUl Mi Vmi VZI Ut


FROM TIP


1L. E.) (DEG) (H/SEC) (H/SECI (DEG) (M/SEC) (M/SEC) (H/SEC) (H/SEC) (t/SEC)



0.00 75.15 348.74 337.09 L.032 0.00 89.38 0.00 .265 89.36 86.56 337.09


8.47 74.23 335.62 322.99 .994 0.00 91.21 0.00 .270 91.21 88.23 322.99



23.49 71.77 313.73 297.98 .930 0.00 95.17 
 0.00 .291 98.1 96.37 297.98


38.39 6q.84 290.98 273.16 .863 0.06 100.28 0.00 .297 10.28 99.96 273.1b


56."2 68.16 262.12 243.31 .777 0.00 97.53 
 0.0 .289 97.53 97.49 243.31


81.72 65.48 220.92 201.00 .654 0.00 91.69 0.00 .272 91.69 90.46 201.00



100.00 62.61 192.09 170.56 .569 0.00 63.38 0.00 
 .262 88.38 85.37 170.56



EXIT VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE = .8335



PERCENT SPAN IETA*2 V 2 vUg2 NM2 RETA2 V2 VU2 H2 VM2 VZ2 U2


FROM TIP


(T. E.) (JFG) (M/SECI (M/SEC) (DEG) (M/SEC) (M/SEC) (M/SEC) (M/SEC) (M/SEC)



0.00 60.26 239.97 208.36 ,b78 44.22 166.10 115.84 .469 119.04 i15.21 324.20


10.10 57.44 2,6.41 190.83 .641 44.71 171.43 
 120.60 .485 121.84 119.18 311.42


28.75 54,43 202.11 164.41 .574 46.39 170.45 
 123.42 .464 117.56 116.82 287.83


47.01 47.55 192.47 142.01 .550 43.37 178.70 122.71 .511 129.91 L29.90 264.72


65.57 37.53 181.82 110.76 .523 42.14 194.47 130.49 .560 144.20 143.7? 241.24


87.05 20.76 
 164.12 58.16 .475 45.45 218.77 155.91 .633 153.47 150.94 214.06



i00.Co 10.64 156.37 28.88 .454 47.68 
 228.27 168.79 .663 153.68 148.46 197.67



ROTOR PERFORMANCE DATA



PERCFNT SPAN FaON TIP MASS DELTA INCIDENCE ANGLE I OMEGA* LOSS DEVIATION ROTOR ROTOR ROTOR 
LEADING TRAILING FLOW BETA* MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC 
EDGE EDGE (PCT) (OEG) (DEG) (DEG) (DEG) RATIO EFF EFF 

0.00 0.00 0.00 14.89 11.312 10.844 .4384 .2360 .0445 3.269 1.34? .6848 .6978 
8.47 10.10 1o.55 16.79 12.081 10.851 .4566 .2460 .0480 2.177 1.350 .6892 .7020 

23.49 28.75 29.12 17.33 12.350 13.421 .4680 .2209 .0443 3.690 1.346 .7258 .7371 
38.39 47.01 46.97 22.29 12.538 9.922 .4678 .1552 .0318 4.466 1.362 .8228 .8304 
56.32 65.57 66.12 30.63 13.218 9.608 .4435 .0966 .4209 5.450 1.389 .9059 .9102 
81.72 87.05 87.97 44.72 13.808 8.864 .4222 1016 .0222 9.880 1.429 .9314 .9347 

100.00 100.00 100.00 5t.96 13.856 7.782 .3693 .1320 .0276 17.695 L.429 .933 .9347 

MOMFNTUM AVERAGE ROTOR EFFICIENCY = .8161 (POLYTROPICI MOMENTUM AVG. ROTOR PRESS RATIO 1.3739 
HOMENTUM AVERAGE ROTOR EFFICIFNGY = .8077 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.174





NASA SMIALL AXTAL COMPRFSSOR TtST ; DEC0MBER, 1974 LCOMBINEO TEMP.) 

STATOP PERFORMANCE NASA SMALL AXIAL COMPRESSOR (ENGLISH UNITS)



70 PEPCFETT DESIGN SPEED - SCAN NO 5 

INLET VELOCITY DIAGRAM DATA 
CALCULATED AERDOYNAMIG BLOCKAGE .9008 

PERCFNT SPAN BETA 3 V3 VU3 M3 VH3 VZ3 US 
FPOM TIP 
(L. F.) (DEG) CFT/SEC) (FT/SEC) (FTI/SEC) (FT/SEC) IFT/SEt) 

0.00 43.54 568.06 391.35 .490 411.75 407.22 1032.98


9.93 44.70 576.63 405.57 .498 409.89 493.2i 996.74



28.22 44.70 584.56 411.15 .507 415.53 415.52 930.05


46.08 41.13 612.18 404.25 .535 459.73 459.39 864.91


64.69 46.36 656.44 425.14 .577 500.16 498.33 797.00


86.72 43.65 726.25 531.26 .641 525.53 518.47 716.66



100.00 44.93 761.13 537.54 .675 538.86 523.91 668.21



EXIT VELOCITY DIAGRAN DATA 
CALCULATED AERODYNAMI3 BLOCKAGE = .9822 

PERCENT SPAN BETA 4 V4 VU4 M4 V144 VA4 U4


FROM TIP


CT. El) (DEG) (FY/SEC) (FT/SECI (FT/SEC) (FT/SEC) (FT/SEt)



0.00 -34,63 453.43 -257.67 .388 373.o10 373.10 1025.49


11.36 -34.29 460.68 -259.55 .394 380.60 - 380.55 989.89 
31C3 -24.50 467.43 -193.81 .402 425.36 425.17 928.4 
49.03 -19.90 488.75 -166.39 .423 459.55 459.C8 871.80


67.71 -15.93 540.07 -147.32 .470 519.59 519.31 813.23


88.25 -11.16 567.62 -109.83 .493 556.89 554.86 748.87



10i.00 -11.08 571.37 -109.80 .497 560.72 560.72 712.04



STATOR PERFORMANCE DATA



PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE a OMEGA LOSS DEVIATION STAGE STAGE STATOR 
LEADING TRAILING FLOW BETA MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS TEMP POLYFROPIC 
EDGE EDGE (PCT) (DEG) (DEC) (DEG) (DEG) RATIO RATI3 EFF 

0.03 0.00 0.o 78.17 7.227 3.304 .6155 .1078 .0319 -12.450 1.325 1.1295 .7277


9.93 11.36 10.55 78.99 8.544 5.148 .6022 .1113 .0319 -17.744 1.326 1.1295 .7186



28.22 31.03 29.12 69.19 8.189 4.833 .5394 .1038 .0311 -11.384 1,426 1.1225 .7378


46.08 49.03 46.97 61.23 3.786 .758 .'#851 .1018 .0293 -7.941 1.338 1.1±20 .7471


64.69 67.71 66.12 56.19 1.166 -1.768 .4237 .0607 .0168 -4.726 1.372 1.1086 .B344


86.72 88.25 87.97 541.0 1.603 -1.341 *.339 .1133 .0294 .376 1.390 I,£151 .7481



160.00 100.00 109.00 56.31 .298 -3.143 .540 1041 .CZ58 7.620 1.390 1.1151 .7963



MOMENTUM AVERAGE STAGE EFFICIENCY = .7801 (POLYTROPICI MOMENTUM AVG. STAGE PRESS RATIO = 1.3548


MOMENTUM AVERAGE STAGE EFFICIENCY = .7705 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1174



'4 



NASA SMALL AXIAL COMPPESSOR TEST 6 DECEMOER, 1974 (COMBINED TEMP.) 

STATOR PERFORMANCI NASA SHALL AXIAL COMPRESSOR (METRIC UNITS)



70 PEPCENT DESIGN SPEED - SCAN NO 5 

INLET VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9008 

PERCENT SPAN 
FROM TIP 
(L. E.) 

BETA 3 

(DEG) 

V3 

(M/SEC) 

VUS 

(tI/SEWC 

M3 VM3 

(M/SEC) 

VZ3 

(M/SEC) 

U3 

(H/SEC) 

0.0a 
9.93 

28.22 
46.08 
64.69 
86.72 

100.00 

43.54 
44;70 
44.70 
41.33 
40.36 
43.65 
44.93 

173.14 
175.76 
178.17 
186.59 
208.08 
221.36 
231.99 

119.28 
123.62 
125.32 
123.22 
129.58 
152.78 
163.84 

.490 

.498 

.507 

.535 

.577 

.641 

.675 

125.50 
124.93 
126.65 
11,0.13 
152.4b 
160.18 
164.24 

124.±2 
124.73 
126.65 
140.L2 
151.89 
158.03 
159.71 

314.85 
303.81 
283.48 
263.62 
242.93 
218.44 
203.67 

EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE .9822 

PERCENT SPAN 
FROM TIP' 
(T. E.) 

BETA 4 

(OEG) 

V4 

(M/SEC) 

VU4 

(M/SEC) 

M4 VM4 

(M/SEC) 

VZ4 

IN/SECt 

U4 

(M/SEC) 

0.00 
11.36 
31.03 
49.03 
67.71 
88.25 

100.00 

-34.63 
-34.29 
-24.50 
-19.,QO 
-15.13 
-11.16 
-11.08 

138.20 
149.41 
142.47 
148.97 
164.61 
173.01 
174.15 

-78.54 
-79.1± 
-59.07 
-50.72 
-44.90 
-33.48 
-33.47 

.388 

.394 

.402 

.423 

.470 

.4093 

.497 

113.72 
116.01 
129.65 
l140o.0 
158.37 
169.74 
170.91 

113.72 
115.99 
129.59 
139.93 
158.28 
169.12 
170.91 

312.57 
301.72 
282.93 
265.72 
247.87 
228.26 
217.03 

STATOR PERFORMANCE DATA 

PERCENT SPAN FROM TIP 
LEADING TRAILING 
EDGE EDGE 

MASS 
FLOW 
(PCT) 

DELTA 
BETA 
(DEG) 

INCIDENCE ANGLE 
MEAN SUCT SUR 
(BEG) (DEG) 

0 
FACTOR 

OMEGA 
BAR 

LOSS 
PARAMETER 

DEVIATION 
ANGLE 
(DEGI 

STAGE 
PRESS' 
RATIO 

STAGE 
TEMP 
RATIO 

STATOR 
POLYTROPIC 

EFF 

0.00 
9.93 
28.22 
46.08 
64.69 
86.72 

100.00 

0.00 
11.36 
31.03 
49.03 
67.71 
8B.25 

100.00 

0.09 
10.5 
29.12 
46.97 
66.12 
R7,97 

1 D0.00 

78.17 
78,qq 
69.19 
61.23 
56.19 
54.80 
56.01 

7.227 
8.544 
8.189 
3.786 
1.166 
1.603 
.298 

3.304 
5.148 
4.833 
.758 

-1.768 
-1.348 
-3.143 

.6155 

.6022 

.5394 

.4851 

.4237 

.4339 

.4540 

.1078 

.11±3 

.1038 

.1018 

.Ob07 

.1133 

.1041 

.0319 

.0319 

.0311 

.0293 

.0168 

.0294 

.G2o 

-12.450 
-17.744 
-11.384 
-7.941 
-4.726 

.376 
7.620 

j1.325 
1.326 
1.326 
1.338 
1.372 
1.390 
1.390 

1.1295 
12 5 

1.1225 
1.11D 
i.1066 
1.15± 
1.1151 

.7277 

...7186 

.7378 

.7471 

.8344 

.7481 

.7963 

MOMFNTUM AVERAGE STAGE EFFICIENCY = .7801 (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO 1.3548


MOMENTUM AVERAGE STAGE EFFICIENCY = .7705 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 1.1174





NASA SMALL AXIAL COMPRESSOR TEST 6 DECEMBER, 1974 (COMBINED TEMP.) 

ROTOR PERFORMANCE NASA SMALL AXIA. COMPRESSOR (ENGLISH UNITSI 

70 PERCENIT DESIGN SPEED - SCAN NO 6


EQUIVALENT WEIGHT FLOW 1.9868 LBN/SEC EQUIVALENT SPEED = 53586.391 R.P.H.


PERCENT DESIGN EQUIVALENT FLOW 54.2445 rOUIVALENT FLOW / INLET ANN AREA 21.9433 LOM/SEC-SQ FT



INLET VELOCITY DIASRAH DATA


CALCULATED AERODYNAMI3 BLOCKAdE = 1.0307



PERCENT SPAN 8ETAel V1I VU*i M1 BETAi V1 VUL 1 VNI VZ1 Ui


FROM TIP


(L.C.) (DEG) (FT/SEC) (FT/SEC) (DEG) EFT/SEC) (FT/SECI IFT/SECI (FT/SEZ) (FT/SEC)



O0O 75.72 1139.61 ±104.40 1.028 0.00 281.09 0.00 .253 281.09 272.04 1104.40


7.76 74.91 1100.01 1062.08 .992 0.00 286.35 0.00 .258 286.35 276,98 1062.0O



22.45 72.59 1029.08 981.93 .929 0.00 307.94 0.00 .278 307.94 302.28 981.93


37.13 70.77 954.62 901.54 .862 0.0 314.48 0.00 .284 314.48 313.47 901.54


55.16 69.16 859.73 803.46 .776 0.00 305.91 0.00 .276 305.91 305.80 803.46


81.14 66.49 721.95 661.67 .651 0.00 28?.78 0.00 .260 287.78 283,92 661.67



100.00 61.55 624.15 558.79 .563 0.00 278.05 0.00 .251 278.05 268.60 558.79



EXIT VELOCITY DIAGRAM BATA


CALCULATED AERODYNAMIC BLOCKAGE = .182



PERCENT SPAN BETA*2 V*2 VU*2 M*2 BETA2 V2 VU2 M2 VN2 VZ2 U2


FROH TIP


(T. E.) (3G) (FT/SEC) (FT/SEC) (DEG) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC)



0.fl 60.66 781.73 681.48 .673 44.83 540.02 380.76 .465 383.00 370.66 1062.18


9.10 57.55 (46.2± 629.73 .644 44.60 562.21 394.72 .485 400.34 391.59 1024.45



?7.08 55.47 648.88 534.25 .560 48.46 555.54 415.67 .479 368.26 365.97 949.93


45.59 48.19 619.d0 *62.86 .539 44.94 58il.87 41.32 .505 411.14 411.12 873.18 
64.28 F7.48 687.55 357.50 .515 43.22 b3d.87 438.20 .561 466.27 464.90 795.71 
86.33 20.98 517.37 135.27 .455 47.06 709.06 519.Gb .624 483.07 475.13 704.33



100.00 9.75 490.82 83.12 .434 49.41 743.42 564.52 .657 483.73 467.a9 647.64



ROTOR PERFOPMANCE DATA



PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE 0 OMEGA* LOSS DEVIATION ROTOR ROTOR ROTOR 
LEADING TOAILING FLOW BETA* MEAN SUET SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC 
EDGE EDGE (POT) (DEGI (DEG) (DEG) (DEG) RATIO EFF EFF 

0.00 O.o 0.00 15.06 11.884 11.416 .4413 .2347 .0438 3.673 1.349 .6886 .7014 
7.76 9.10 q,69 17.36 12.614 11.433 .4532 .2380 .01,63 2.077 1.356 .7805 .7131 
22.45 27.08 27.95 17.17 12.974 11.127 .5b63 .2514 .0475 4.147 L.350 .7069 .7191 
37.18 45.59 45,70 22.38 13,295 ±0.749 .4843 .1773 .0358 4.576 1.361 aci41 .8098 
55.16 64.28 65.06 31.68 14.078 10.525 ,l581 .1161 .0252 4.432 1.394 .8896 .8946 
81.14 86.33 8154 45.51 14.758 9.830 .4522 ,1528 .0334 9.133 1.420 .8968 .9037 

100.00 100.00 i00.00 53.80 14.793 8.719 .4024 .2011 .0422 16.802 1.420 .8988 .9037 

HOMFNTUM AVERAGE ROTOR EFFICIENCY = .8043 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO = 1.3751 

MOMENTUM AVERAGF ROTOR EFFICIENCY = .7953 (AOIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1196 




NASA SMALL AXIAL COMPRCSSOR TST 6 DFCEIOER, 1974 (COIIUINLO TEMP.)



ROTOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (METRIC UNITS)



70 PERCENT DESIGN SPEED - SCAN NO 6 
EQUIVALFNT WEIGHT FLOW 
PERCENT DESIGN EQUIVALENT FLOW 

.9012 
54.2445 

KG/SEC EQUIVALENT SPEED 
EQUIVALENT FLOW / INLET ANN AREA 

= 
= 

53586.391 R.P.M. 
107.1366 KG/SEC-SQ H 

INLET VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = 1.0307 

PERCENT SPAN BPTAI1 V1 VU'i M'1 BETAI V1 VUI Mi VH± VZi Ut 
FPOH TIP 
(L. E.) (DEGI (M/SECI (N/SEt) (DEGI (N/SEC) (MYSEC) (H/SECI (H/SEt) CH/SEO) 

0.00 75.72 347.35 336.62 1.828 0.00 85.68 0.00 .253 85.68 82.92 336.62 
7.76 74.91 335.28 323.72 .992 0.00 87.28 0.00 .258 87.28 84.42 323.72 

22.45 72.59 313.66 299.29 .929 0.dO 93.86 0.30 .276 93.a6 92.1 299.29 
371.0 70.77 291.03 274.79 .862 0.00 95.85 0.00 .284 95.85 95.55 274.79 
55.16 69.16 262.04 244.90 .776 0.00 93.24 0.00 .276 93.24 93.21 244.90 
81.14 66.49 219.9 201.68 .651 0.00 81.72 0.00 .260 87.72 86.54 201.68 

100.00 63.55 190.24 170.32 .563 0.00 84.75 0.00 .251 84.75 81.87 170.32 

EXIT VELOCITY DIAqRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .8182 

PERCENT SPAN BETA'2 V*2 VU*2 M*2 BETA2 V2 VU2 H2 VM2 VZ2 U2 
FROM TIP 
(T. E.) (DEG) (M/SEC (MISEt) (DEG) (M/SEC) (N/SEC) IH/SEC) (M/SEC) CH/SEC) 

0.00 60.66 ?38.27 207.71 .673 44.83 £64.0 116.04 .465 116.74 112.96 323.15 
9.1c 57.55 227.45 191.94 .644 44.60 171.36 120.31 .485 122.02 119.36 312.25 

27.08 55.42 197.78 162.84 .560 48.46 169.27 126.10 .479 112.25 111.55 289.54 
45.59 
64.28 

48.39 
37.48 

188.70 
179.09 

141.08 
108.97 

.539 

.515 
44.94 
43.22 

177.05 
195.03 

125.07 
133.56 

.505 

.561 
125.32 
142.12 

125.31 
141.70 

266.15 
242.53 

86.33 20.98 157.70 56.47 .455 47.06 216.12 158.21 .624 147.24 144.82 214.68 
100.00 9.75 144.60 25.34 .434 49.41 226.59 172.07 .657 147.44 142.43 197.40 

ROTOR PERFOFHANCE DATA 

PEPCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE 0 OMEGA' LOSS DEVIATION ROTOR ROTOR ROTOR 
LEADING TRAILING FLOW BETA* MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC 
EDGE EDGE (POT) (DEG) (DEG) (DEG) (DEG) RATIO EFF EFF 

0.00 0.00 0.00 15.06 11.884 1.416 .4413 .2347 .0438 3.673 1.349 .6886 .7014 
7.76 9.10 9.69 17.36 12.614 11.433 .4532 .2380 .0463 2.077 1.356 .7605 .7131 
2?.45 27.08 27.95 17.17 12.974 1.127 .5063 .2514 .0475 4.147 1.350 .7063 .7191 
37.18 45.59 45.70 22.38 13.295 10.749 .4843 .1773 .035B 4.576 1.361 .80±4 .8098 
55.16 64.28 65.36 31.68 14.078 10.525 .,581 .1161 .0252 4.432 1.394 .6696 .8946 
8.14 

100.00 
86.33 

100.00 
87.54 

100.0P 
45.51 
53.80 

14.758 
14.793 

9.830 
8.79 

.4522 

.4024 
.1528 
.2011 

.0334 

.0422 
9.133 

16.802 
1,420 
1.420 

.8988 

.6985 
.9037 
.9037 

MOMENTUM AVERAGE ROTOR EFFICIFNCY = .8043 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO = 1.3751


MOMENTUM AVERAGF ROTOR EFFICIENCY = .7953 IADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1196





NASA SMALL AXIAL COMPRESSOR TST 5 DECEOEP, 1974 (COMBINED TEHP.) 

STATOR PERFORNANOF NASA SMALL AXIAL COMPRESSOR (ENGLISH UNITS) 

70 PLRCEI4T DESIGN SPEED - SCAN NO 6 

INLET VELOCITY DIAGRAM JATA 
CALCULATED AERODYINAMIC BLOCKAGE = .8854 

PERCENT SPAN BETA 3 V3 VU3 M3 VH3 VZ3 Us 
FROM TIP 
(L. E.) (BEG) (FT/SEC) (FT/SEC1 (FT/SECt (FT/SEC) (FT/SEt) 

.on 44.23 562.00 392.00 .485 402.71 398.28 1031.55


8.96 44.68 575.71 404.81 .497 409.36 408.69 998.93



26.61 46.80 579.55 422.49 .501 396.70 396.70 934.60


44.69 42.93 605.54 412.41 .528 443.39 443.07 868.77


63.43 41.51 657.22 435.59 .577 492.14 490.34 800.48


86.03 45.22 T17.18 509.06 .632 505.18 498.40 718.16 

100.00 46.52 755.31 548.10 .668 519.69 565.33 667.28



EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9896 

PERCENT SPAN BETA 4 V4 VU4 H4 VI4 VZ4 U4


FROM TIP


(T. 01) (DEG) (FT/SEC) (FT/SEC) (FT/SEC) IFT/SEC) (FT/SEC)



0.00 -42.77 446.15 -302.96 .382 327.51 327.51 1024.07


11.37 -42.33 451.10 -303.75 .386 333.51 333.47 988.48


31.69 -20.52 461.76 -220.46 .396 405.73 405.55 924.87


49.42 -22.50 479.91 -183.64 .414 443.39 442.93 869.37


67.97 -17.27 535.43 -15d.92 .465 511.30 511.02 81.31


88.33 -11.67 566.18 -114.57 .491 554.47 552.44 747.57



100.00 -±1.60 570.17 -1L4.63 .495 556.52 558.52 711.05



STATOR PERFORMANCE DATA



PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE a OMEGA LOSS DEVIATION STAGE STAGE STATOR 
LEADING TRAILING FLOW BETA MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS TEMP POLYTROPIC 
EDGE EnGE (PCT) (DEG) (DEG) (DEG) (BEG) RATIO RATIO EFF 

0.00 0.00 0.00 87.00 7.910 3.988 .6538 .1206 .0319 -20.590 1.325 1.1296 .7006


8.96 11.17 9.69 67.01 8.495 5.100 .6452 .1544 .0396 -25.781 1.324 1.1296 .6332



26.61 31.6q 27.95 75.32 10.323 6.971 .5680 .1288 .0372 -15.470 1,323 1.1265 .6775


44.69 49.42 45.70 65.42 5.507 2.450 .5879 .1237 .0350 -10.561 1.332 1.114B .6989


63.43 67.97 65.06 58.78 2.476 -.495 .4419 .0896 .0246 -6.159 1,369 1.111? .7645


86.03 88.33 R7.54 56.89 3.321 .342 .l336 .0945 .0245 -.140 1.389 l.1±7± .7628


100.00 10.00 100.00 58.12 1.092 -1.549 ,1563 .0861 .0213 7.101 1.389 1.L171 .8295



MOMENTUM AVERAGE STAGE EFFICIENCY = .7629 (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO 1.3528 
MOMENTUM AVERAGF STAGE EFFICIENCY ..7526 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1196 



NASA ShALL AXIAL C01MPRESSOR TEST 6 DECENBER, 1974 ICOMIINEO TEMP.) 

STATOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (METRIC UNITS)



70 PERCENT DESIGN SPEcD - SCAN NO 6 


INLET VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .8854 

PERCENT SPAN BETA 3 V3 VU3 43 VM3 VZ3 U3 

FROM TIP 

(L. E.) (nEG) (M/SEC) (N/SEC) (M/SEC) (MVSECI (I/SEC) 

0.00 44.23 171.30 i19'.48 .485 122.75 121.40 314.42 

8.96 44.68 175.48 123.33 .497 124.77 124.57 304.47 


26.61 46.80 176.65 128.78 .501 120o.92 120.91 284.87 

44.69 42.93 184.57 125.70 .528 135.15 135.05 264.80 

63.43 41.51 200.32 132.77 .577 150.00 149.45 243.99 

86.01 45.22 218.60 155.16 .632 153.98 151.91 218.90 


100.00 46.52 230.22 167.06 .668 158.40 154.02 203.39 


EXIT VELOCITY DIAGRAM DATA 

CALCULATED AERODYNAMIC BLOCKAGE .9896 


PERCFNT SPAN BETA 4 V4 VU4 H4 V44 VZ4 U4 

FROM TIP 

(T. E.) (OEG) IM/SEC) (C/SEC) (M/SEC) (M/SEC) (M/SEC) 


9.00 -42.77 135.99 -92.34 .362 99.83 99.83 312.14 

11.37 -42.33 137.50 -92.58 .386 101.65 ±01.64 301.29 

31.69 -28.52 140.74 -67.20 .396 123.67 123.61 281.90 

49.42 -22.50 146.28 -55.97 .414 135.14 ±35.01 264.99 

67.97 -17.27 163.20 -48.44 .465 155.85 155.76 247.29 

80.33 -11.67 172.57 -34.92 .491 169.00 168.38 227.66 


100.00 -1t.60 173.79 -34.94 .495 170.24 110.24 216.73 


STATOR PERFORMANCE DATA 


PERCENT SPAN FROM TIP tlASS DELTA INCIDENCE ANGLE 3 OMEGA 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) IOEG) RATIO RATIO EFF 

0.00 0.00 f°fr 87.0f 7.910 3.981 .6538 .1206 .0319 -20.590 1.325 1.1296 .7006 
8.96 11.37 9.69 87.01 8.495 5.100 .6452 .1544 .0396 -25.781 1.324 .1296 .6332 
26.61 31.69 27.95 75.32 10.323 6.971 .5680 .1288 .0372 -15.470 . 1.323 1.1265 .6775 
44.69 
63.43 

40.42 
67.97 

45.7ri 
65.OC' 

65.42 
50.78 

5.507 
2.476 

2.450 
-.495 

.5079 

.4419 
.1237 
.0896 

.0350 

.0246 
-10.561 
-f.159  

'1.332 
1.369 

1.114 
1.1117 

.6989 

.7645 
86.03 88.33 87.54 56.89 3.321 .342 .4338 .0945 .0245 -.140 1.389 1.111i .7828 
100.00 100.30 io0t0c 56.12 1.892 -1.549 .4563 .0861 .0213 7.101 1.389 1.1171 .8295 

MOMENTUM AVERAGF STAGE EFFICIENCY = .7629 (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO 1.3528 
MOMENTUM AVERAGE STAGE EFFICIENCY = .7526 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1196 



NASA SNALL AXIAL COMPRESSOR TEST § DECEMBER, 1974 (COMOINEO TEMP.) 

ROTOR PERFORMANCE NASA SHALL AXIAL COMPRESSOR (ENGLISH UNITS) 

q8 PERCENT DESIGN SPEED - SCAN NO 8 
EQUIVALENT WEIGHT FLOW 3.1042 L9ll/SEC EQUIVALENT SPEED = 68949.732 R.P.M. 
PERCENT DESIGN EQUIVALENT FLOW 84.7537 EQUIVALENT FLOW / INLET ANN AREA = 34.2851 LOM/SEC'SQ FT 

INLET VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9956 

PERCFNT SPAN DETAi1 V1 VU*I fl. BETAi V1 VUI HI Vi Vt. Ui 
FROM TIP 

L. E.) (D0G) (FT/SEC) (FT/SEC) (DEG) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC)



0.00 72.02 1493.96 1421.04 1.362 U.00 461.04 O.aO .420 461.04 446.19 1421.04


9.97 7C.72 1431.30 1351.05 1.306 0.00 '472.54 0.00 .431 472.54 457.0? 1351.05


26.74 67.42 1335.71 1233.30 t.223 0.00 512.91 0.00 .470 512.91 503.48 1233.30


43.31 64.82 1234.26 11t6.98 1.131 0.00 525.14 0.00 .481 525.14 523.45 1116.98


61.46 62.76 1113.49 990.00 1.019 0.60 509.68 0.00 .467 509.68 509.50 990.00


84.42 60.00 956.54 82B.38 .873 0.00 478.28 0.00 .437 478.28 471.86 828.38



lOo.QO 57.43 853.r)3 719.00 .778 1.00 459.24 0.30O .419 459.24 443.63 719.00



EXIT VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE = .8783



PERCENT SPAN BETA*2 V'2 VU*2 1*2 OETA2 V2 VU2 
 N2 VM2 VZ2 U2


FROM TIP


IT. E.) (DEG) (FTISEC) (FTI/SEC) (DFG) (FT/SEC) (FT/SEC) IFT/SEC) (FTI/SEC) (FY/SEC)



0.08 5q.38 1372.89 923.31 .91l 39.06 703.69 443.39 .597 546.43 528.63 1366.71


11,44 55.43 1021.94 041.54 .871 38,68 742.68 464.12 .633 579.79 567.12 1305.67


30.40 52.12 950.ir 749.89 .816 37.93 739.66 454.67 .635 553.41 579.77 1204.55


48.56 46.51 877.03 636.30 .759 37.99 765.85 471.41 .662 603.57 603.54 1107.72


67.05 39.64 771.57 492.24 .669 41.02 787.50 516.83 .683 594.17 592.41 1009.07


88.06 24.11 706.95 288.74 .619 43.31 856.79 608.27 .776 645.39 634.70 897.01



i00.00 15.46 670.19 178.69 .589 45.38 919.66 654.63 .808 645.93 623.98 833.32



ROTOR PERFOPHANCE DATA



PERCENT SPAN FROM TIP ASS DELTA INCIOENCE ANGLE 0 OMEGA* LOSS DEVIATION ROTOR ROTOR ROTOR 
LEADING TRAILING FLOW BETA* MEAN SUET SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC 
EDGE EDGE (PCT) (DEG) (DEG) (DEG) (DEG) RATIO EFF EFF 

0.00 0.40 3.00 12.64 B.188 7.720 .3949 .2214 .0429 2.392 i.5b9 .7G5? .7237 
9.97 11.44 12.3? 15.29 6.887 7.559 .4037 .2166 .0445 .464 1.59d .72B2 .7453 

26.74 30.40 32.71 15.30 8.568 6.424 .4021 .1446 .0295 1.920 1.605 .8232 .8345 
43.31 48.56 51.94 18.31 8.190 5.300 .4053 .0927 .0194 4.225 1.632 .8957 .9027 
61.43 67.05 70.54 23.12 8.412 4.568 .4333 .1148 .U242 8.709 1.625 .8893 .8966 
84.42 88.06 q3.75 35.89 8.640 3.622 .4081 .0924 .0197 14.634 1.699 .9339 .9386 
1o.00 100.00 100.Gl 41.97 8.680 2.606 .3746 .1131 .0232 22.515 1.699 .9338 .9386 

MOMENTUM AVERAGE ROTOR EFFICIENCY = .8492 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO 1.6221 
MOMENTUM AVERAGE ROTOR EFFICIENCY = .3386 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 1.1764 



~0



NASA SMALL AXIAL COMPRESSOR IEST 5 DECEMOER, 1974 (COMBINED TENP.) 

ROTOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (METRIC UNITS) 

EOUTVALFNT WEIGHT FLOW 
PERCENT DESIGN EOUIVALENT.FLON 

= 1.4080 
84.7537 

90 PERCrNT DESIGN SPEED - SCAN NO 8 
KG/SEC EQUIVALENT SPEED 

EQUIVALENT FLOW / INLET ANN AREA 
= 68949.702 R.P.M. 
= 167.394Y KG/SEC-SO H 

INLET VELOCITY DIASaRA1 DATA

CALCULATED AERODYNAMIC BLOCKAGE = .9956


PERCENT SPAN 
FROM TIP

(L. E.) 

OErA Vv1 

(DEGI (M/SEC) 

VU'i 

(HISEC) 

M1t OETAI 

(DEG) 

Vi 

(M/SEC) 

VUI 

(M/SEG) 

Mi VMi VZt 

(M/SEC) (ISEC) 

U1


(H/SEC)


0.00 
9.97 
26.74 
43.31 
61.40 
84.42 

100.06 

72.02 
70.72 
67.42 
64.82 
62.76 
6P.00 
57.43 

455.36 
436.26 
407.12 
376.20 
339.3q 
291.q5 
260.04 

433.13 
411.80 
375.91 
340.45 
301.75 
252.49 
219.15 

1.362 
1.36 
1.223 
1.131 
1.019 
.873 
.778 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

140.53 
144.03 
155.33 
163.06 
155.35 
145.78 
139.98 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.420 

.431 

.470 

.481 

.467 

.437 

.419 

140.53 136.60 
144.03 139.31 
156.33 153.45 
160.06 159.55 
155.35 155.30 
145.78 143.82 
139.98 135.22 

433.13

411.80

375.91

340.45 
301.75

252.49

219.15


EXIT VELOCITY DIAGRAM DATA

CALCULATED AERODYNAMIC BLOCKAGE = .8783


PERCENT SPAN 
FROM TIP

(T. E.) 

BETAv2 

(OES) 

V*2 

(M/SEC) 

VU*2 

CM/SEt) 

M*2 BETA2 

(DEG) 

V2 

(M/SEC) 

VU2 

(M/SEC) 

12 VH2 VZz 

tI/SEC) (M/SEC) 

U2


(N/SEC) 

0.00 
11.44 
30.40 
48.56 
67.05 
88.r6 

100.00 

59.38 
55.43 
5?.12 
46.51 
39.64 
24.11 
15.46 

527.02 
311.49 
289.59 
267.32 
235.18 
215.48 
204.27 

281.43 
256.50 
228.57 
193.95 
150.03 
88.01 
54.46 

.911 

.871 

.816 

.759 

.669 

.619 

.589 

39.06 
38.68 
37.93 
37.99 
41.02 
43.31 
45.38 

214.48 
226.37 
25.45 

233.43 
240.03 
270.29 
280.31 

135.15 
141.46 
38.58 
143.69 
157.53 
185.40 
199.53 

.597 

.633 

.635 

.662 

.683 

.776 

.808 

166.55 161.i9 
176.72 172.86 
177.82 176.72 
183.97 183.96 
181.10 180.57 
196.69 193.46 
196.88 190.19 

416.57 
397.97

367.15

337.63

307.56

273.41

254.00


ROTOR PERFORMANCE DATA


PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE 0 OMEGA* LOSS DEVIATION ROTOR ROTO ROTOR 
LEADING TRAILING FLOW BETA* MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIAOAeIC POLYTROPIC 

EDGE EDGE (PCT) (DEG) (DEG) (OEG) (DEG) RATIO EFF EFF 


0.09 P.U 0.00 12.64 8.188 T,720 .3949 .2214 .0429 2.392 1.569 .7051 .1237 
9.97 11.44 12.32 15.29 8.887 7.559 .4037 .2166 .0445 .464 1.59U .72B2 .7453 

26.74 30.40 52.71 15.30 8.568 6.424 .4021 .1446 .6295 1.920 1.605 .8232 .8345 
43.31 48.56 51.Q" 18.31 8.190 5.300 .4053 .0927 0194 4.225 1.632 .895? .9027 
61.4 n 67.05 70.5k 23.12 8.412 4.568 .4333 .1148 .0242 8.709 1.625 .8893 .8966 
84.42 88.06 89.15 35.89 q.640 3.622 .4081 .0924 .0197 14.634 1.699 .9339 .9386 
100.00 100.00 O0a.Or 41.97 8.68C 2.606 .3746 .131 .G232 22.515 1.699 .9338 .9386 

MOMENTUM AVEPAGE ROTOR EFFICI1ICY = .8492 (POLYTROPICI MOMENTUM AVG. ROTOR PRESS RATIO 1. 6221 

MOMFNTUM AVERAGE ROTOR EFFICIENCY = .8386 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1764 




4ASA SMALL AXIAL COMPRESSOR lIST 6 DECEMBER, 1974 (COMBINED rEMP.) 

ORIGfArw PAGE -B


OF POOR QUAL STATOR PERFOPMANCE NASA SMALL AXIAL COMPRESSOR (ENGLISH UNITS)



90 PERCENT DESIGN SPEED - SCAN NO 8 

INLET VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE .9056 

PERCENT SPAN 
FROM TIP 
(L. E.) 

BETA 3 V3 

(OFG) (FT/SECI 

VU3 

(FT/SEC) 

H3 VM3 

(FT/SEC) 

VZ3 U3 

(FTtSECI (FT/SEG) 

0.00 
10.97 
29.43 
47.38 
66.C6 
87.58 

100.00 

35.24 791.20 
35.q9 810.23 
34.25 818.22 
34.16 841.38 
37.04 851.42 
39.67 932.28 
40.95 969.26 

456.56 
414.96 
4b0.48 
472.48 
512.45 
595.13 
635.31 

.678 

.696 

.709 

.734 

.744 

.821 

.858 

b46.18 
656.43 
676.34 
696.19 
6r9.94 
71/.60 
732.01 

639.08 1327.30 
655.34 1275.88 
676.33 1189.35 
695.67 1105.21 
677.45 1017.69 
707.97 916.80 
711.79 858.59 

EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9259 

PERCENT SPAN 
FROM TIP 
(T. El) 

BETA 4 V4 

(CEGI (FT/SECI 

VU4 

(FT/SEC 

$4 VM4 

(Fr/SEC) 

VZ4 U4 

(FT/SECl (FT/SEC) 

0.00 
11.25 
30.04 
48.38 
67.14 
88.23 

100.00 

-9.52 704.91 
-9.47 726.98 
-7.9' 738.03 
-7.10 750.10 
-7.44 744.24 
-5.q2 757.94 
-5.88 763.42 

-116.59 
-119.60 
-131.92 
-92.74 
-96.32 
-78.14 
-78.25 

.598 

.6±8 

.634 

.648 

.642 

.653 

.658 

695.20 
717.08 
730.96 
744.34 
737.99 
753.90 
759.39 

695.20 1317.67 
716.99 1272.37 
730.63 1196.68 
743.57 1122.81 
737.58 1047.26 
751.15 962.33 
759.39 914.91 

STATOR PERFORMANCE DATA 

PERCENT SPAN FROM TIP 
LEADING TRAILING 
EnGE EDGE 

MASS DELTA 
FLOW BETA 
(POT) (DEG) 

INCIDLNCE ANGLE 
MEAN SUCT SUR 
(DEG) (DEG) 

J 
FACTOR 

OEGA 
BAR 

LOSS 
PARAMETER 

DEVIATION 
ANGLE 
(DEG) 

STAGE STAGE STATOR 
PRESS TE1IP POLYTROPIC 
RATIO RATIO EFF 

0.00 
if.97 
29.41 
47.38 
66.06 
87.58 

100.00 

0,00 
11,25 
30.04 
48.38 
67,14 
88,23 

100.00 

0.00 44.76 
12.32 45.36 
32.71 42.19 
51.94 41.27 
'0.54 44.44 
$9.75 45.59 

10°0l. 46.84 

-1.075 
-.280 
-2.309 
-3.487 
-2.370 
-2.558 
-3.677 

-4.997 
-3.637 
-5.639 
-6.494 
-5.267 
-5.474 
-7.119 

.3718 

.3575 

.3225 

.3117 

.3265 

.3707 

.3688 

.0652 

.0759 

.0715 

.0920 

.1001 

.1888 

.1768 

.0303 

.0260 

.0233 

.0260 

.0285 
.04,97 
.0445 

12.660 
7.105 
5.271 
4.902 
3.669 
5.616 
i2.017 

1.533 1.1941 .6523 
1.557 1.1941 .6761 
1.572 1.1755 .6835 
1.586 1.1673 .6330 
1.575 1.167L .6536 
1.585 1,1748 .5529 
1.584 1.1748 .6330 

MOMENTUM AVERAGE STAGE EFFICIENCY = .7955 (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO = 1.5733 
MOMFNTUM AVERAGE STAGE EFFICILNCY= .7821 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1764 



NASA SMALL AXIAL CO'IPRESSOR TEST 6 DECEMBER, 1974 (COMBINED TEMP.I



STATOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (METRIC UNITSI



90 PERCENT DESIG14 SPEED - SCAN NO a



INLET VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9056 

PERCENT SPAN BETA 3 V3 VUs 113 VM3 VZ3 U3


FROM TIP


(L. E.) (DEG) (M/SEC) (M/SEC) IN/SEC) (MISECP (H/SEC)



0.00 35.24 241.16 139.16 .678 196.95 194.79 404.56


i1.97 35.89 246.96 144.77 .696 200.08 199.75 388.89


2q.43 34.25 249.39 140.35 .709 206.15 206.15 362.51


47.38 34.16 216.45 144.01 .734 212.2 212.04 336.87


66.06 37.00 259.51 156.20 .744 207.24 206.49 310.19


87.58 39.67 284.16 181.40 .821 218.73 215.79 279.44



100.00 40.95 295.43 193.64 .858 223.12 216.95 261.70



EXIT VELOCITY DIASRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9259 

PERCENT SPAN BETA 4 V4 VU4 M4 VM4 VZ4 U4


FROM TIP


IT. E.) (DEG) (H/SEC) (t/SEC) IM/SECI (H/SEC) IH/SEC)



0.00 -9.52 214.86 -35.54 .598 211.90 211.90 401.63


11.25 -9.47 221.58 -36.46 .618 218.56 218.54 387.82


30.04 -7.94 224.95 -31.07 .634 222.80 222.70 364.75


48.38 -7.10 228.63 -28.27 .648 226.87 226.64 342.23


67.14 -7.144 226.85 -29.36 .642 224.94 224.81 319.20


88.23 -5.92 231.02 -23.82 .653 229.79 228.95 293.32



i0.ofl -5.q8 232.69 -23.85 .658 231.46 231.46 278.86



STATOR PERFOPMANZE DATA



PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE 0 OMEGA 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



0.00 0.00 0.00 44.76 -1.075 -4.997 .3718 .0852 .0303 12.660 1.533 1.1941 .6523


10.97 11.25 12.32 45.36 -.280 -3.637 .3575 .0759 .0260 7.o105 1.557 1.1941 .6761


29.43 30.04 32.71 42.19 -2.309 -5.639 .3225 .0715 .0233 5.271 1.572 1.1755 .6835


47.38 48.38 51.94 41.27 -3.487 -6.494 .3117 .0920 .0280 4.902 1.586 1.1673 .6330


66.06 67.14 70.54 44.44 -2.370 -5.267 .3265 .1001 .0235 3.669 1.575 1.1671 .6536


07.58 8H.23 89.75 45.59 -2.558 -5.474 .3707 .1888 .0497 5.616 1.585 1.1748 .5529



100.00 100.00 100.00 46.84 -3.677 -7.119 .3888 .1768 .0445 12.817 1.584 1.1748 .6330



MOMENTUM AVERAGE STAGE EFFICIENCY x .7955 (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO L 
j.5733

MOMENTUM AVERAGE STAGF EFFICIENCY = .7821 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 1.1764 



NASA SHALL AXIAL COMPPESSOR TLST a DECEMBER, 1974 (COIBINLD TEMP.) 

ROTOR PERFORMANCE NASA SMALL AXIA- COMPRESSOR (ENGLISH UNITS) 

90 PERCENT DESIGN SPEED - SCAN NO 9 
EQUIVALENT WEIGHT FLOW 3.0196 LBM/SEC EQUIVALENT SPEED = 6d892.608 R.P.M. 
PERCENT DESIGN EQUIVALENT FLOW = 82.4442 EQUIVALENT FLOW / INLET ANN AREA = 33.350B LBM/SEC-SQ FT 

INLET VELOCITY DIAGRAM DATA 
CALCULATED AEROQYNAHI BLOCKAGE = .9882 

PERCENT SPAN BETA*I V*1 VU*f M*i BETA1 VL VU1 HI VmF VZ± Ul 
FPOM TIP 
(L. C.) (DEG) (FT/SEC) (FT/SEC) (OEG) (FT/SECb (FT/SEC) (FT/SEC) (FT/SESI (FT/SEC) 

0.00 72.55 1488.34 1419.86 1.355 0.00 446.28 0.00 .406 446.28 1#31.90 1419.86 
9.90 71.28 1425.2t, 1349.86 1.299 0.00 457.38 0.00 .417 457.38 442.41 1349.86 
26.66 68.08 1328.q 1232.83 1.215 0.00 495.11 0.00 .454 496.11 487.00 1232.83 
43.01 65.57 1228.05 1118.14 1.124 0.00 507.81 0.00 .465 507.81 506.17 1118.14 
60.96 63.,7 1108.11 992.?9 1.013 0.00 493.23 0.00 .451 493.23 493.06 992.29 
84.07 60.82 950.83 830.16 .867 0.00 463.58 0.00 .423 463.58 457.36 830.16 

100.00 58.16 845.65 718.41 .770 0.00 446.10 0.00 .406 446.10 430.94 718.41 

EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .8742 

PERCFNT SPAN BETA*2 V*2 VU*2 M*2 BETA2 Vz VU2 M2 VN2 VZ2 U2 
FROM TIP 
(T. E.) (DEG) (FT/SEC) (FT/SEC) (DEGI IFT/SECI (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC) 

0.00 5q.39 1046.72 900.86 .835 41.09 707.12 464.71 .598 532.97 515.81 1365.57 
i1.44 56.15 935.08 818.15 .835 41.56 733.23 486.44 .622 548.64 536.66 1304.5a 
30.73 52.41 910.49 721.51 .778 40.85 734.21 480.27 .628 555.34 551.88 1201.78 
48.87 46.95 846.07 6t8.25 .729 40.13 755.42 486.89 .651 577.58 577.55 LiS.14 
67.31 40.12 750.70 483.71 .650 42.34 776.68 523.12 .672 574.08 572.39 1006.83 
88.21 23.44 689.99 274.47 .603 44.45 886.77 620.97 .775 633.05 622.65 895.45 

100.o0 14.56 F54.78 164.5? .575 46.51 92J.85 668.07 .808 633.76 612.22 832.63 

ROTOR PERFORMANCE DATA 

PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE 0 OMEGA* LOSS DEVIATION ROTOR ROTOR ROTOR 
LEADING TRAILING FLOW BETA* MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC 
EDGE EDGE (POT) (OEG) (DEG) (DEG) (BEG) RATIO EFF EFF 

0.00 0.00 0.00 13.16 8.715 8.247 .4156 .2208 .0428 2.400 1.614 .7191 .7373 
9.98 11.44 12.34 15.13 9.448 8.120 .4327 .2280 .0460 1.184 1.620 .7254 .7433 

26.66 30.73 32.65 15.66 9.216 7.077 .4351 .1595 .6324 2.333 1.635 .8137 .8261 
43.01 48.87 51.68 18.63 8.905 6.031 .4312 .0968 .0201 4.803 1.653 .8942 .9014 
60.96 67.31 70.20 23.45 9.175 5.347 .4508 .0997 .0200 9.389 1.646 .9053 .9117 
84.07 q8.21 89.58 37.38 9.426 4.411 .4254 .0650 .0139 14.184 1.734 .9547 .9581 
100.00 100.00 1O0.Oc 43.61 9.409 3.335 .3905 .0811 .0167 21.608 1.735 .9547 .9581 

H4OHFNTUH AVERAGE ROTOR EFFICIENCY = .8543 (POLYTROPICI IOHENTUH AVG. ROTOR PRESS RATIO 1.6512


4OMENTUM AVFRAGE ROTOR EFFICIENCY = .8436 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1823





NASA SMALL AXIAL COrFRCSSOR TEST 6 DECEHDER, 1974 (COIMBINED TEMP.)



ROTOR PERFORMANCE NASA SMALL AXIAt. COMPRESSOR (METRIC JNITS)



EQUIVALENT WrIGHT FLOW 
PERCENT DESIGN EOUIVALENT FLOW = 

1.3697 
82.4442 

90 PLPCENT 
KG/SEC 

DESIGN SPEED - SCAN NO 9 
EQUIVALENT SPEED 
EQUIVALENT FLOW / INLET ANN AREA 

= 
= 

68892.608 R.P.M. 
162.8328 KG/SEC-SQ H 

INLET VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9882 

PERCENT SPAN 
FROM TIP 
(L. E.) 

BFTA i 

(EGI 

V i 

IM/SEC) 

VUI 

(N/SEC) 

M L GETAi 

(DEG) 

VL 

(M/SEt) 

VUI 

(H/SEt) 

Hl VMi 

(M/SEC). 

vzi 

IM/SEt) 

U1 

CM/SEC) 

0.00 
9.98 
26.66 
43.01 
60.96 
84.07 

100.c0 

72.55 
71.28 
68.08 
6.57 
63.57 
60.82 
55.16 

453.65 
434.41 
405.0F 
374.31 
337.75 
289.81 
257.75 

432.77 
411.44 
375.77 
340.81 
302.45 
253.03 
218.97 

1.355 
1.299 
1.215 
1.124 
1.013 
.867 
.770 

0.00 
0.00 
0.90 
0.00 
0.00 
0.00 
0.00 

136.02 
139.41 
151.21 
154.78 
150.34 
141.30 
135.97 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.406 
.4,17 
.454 
.465 
.451 
.423 
.406 

136.02 
139.41 
151.21 
154.78 
150.34 
141.30 
135.97 

131.64 
134.65 
148.44 
154.20 
150.2B 
139.40 
131.35 

432.77 
411.44 
375.77 
340.81 
302.45 
253.03 
218.97 

EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .8742 

PERCENT SPAN 
FROM TIP 
(T. E.) 

PETA#2 

(OEG) 

V*2 

(M/SEC) 

VU*2 

(M/SEC) 

M2 BETA2 

(DlG) 

V2 

(M/SEC) 

VU2 

(H/SEC) 

112 V12 

IM/SEC) 

VZ2 

(M/SEC) 

U2 

(M/SEC) 

0.00 
11.44 
30.73 
48.87 
67.31 
88.21 
100.00 

59.39 
56.15 
52.41 
46.95 
4t.i1 
23.44 
14.56 

319.04 
300.25 
277.52 
257.06 
228.81 
210'.31 
199.58 

274.58 
249.37 
219.92 
188.44 
147.44 
83.66 
50.16 

.885 

.835 

.778 

.729 

.650 

.603 

.575 

41.09 
41.56 
40.85 
40.13 
42.34 
44.45 
46.51 

215.53 
223.49 
223.79 
230.25 
236.73 
270.29 
280.68 

141.64 
148.27 
146.39 
148.40 
159.45 
189.27 
203.63 

.598 

.622 

.628 

.651 

.672 

.775 

.808 

162.45 
167.23 
169.27 
176.05 
174.98 
192.95 
193.17 

157.22 
163.57 
168.2L 
176.04 
174.46 
189.78 
186.61 

416.23 
397.64 
366.30 
336.85 
306.88 
272.93 
253.79 

ROTOR PERFOPMANCE DATA 

PERCENT SPAN FROM TIP 
LEADING TRAILING 
EDGE EDGE 

MASS 
FLOW 
(PCT) 

DELTA 
BETA* 
(OFG) 

INCIDENCE ANGLE 
MEAN SUCT SUR 
(OEG) (DEG) 

D 
FACTOR 

OMEGA* 
BAR 

LOSS 
PARAMETER 

DEVIATION 
ANGLE 
(DEG) 

ROTOR 
PRESS 
RATIO 

- ROTOR 
ADIABATIC 

EFF 

ROTOR 
POLYTROPIC 

EFF 

0.0 
9.98 
26.66 
43.01 
60.96 
84.07 

100.00 

0.00 
11.44 
30.73 
48.87 
67.31 
88.21 
0O0.dO 

0.00 
12.34 
32.65 
51.68 
70.25, 
89.58 

101.00. 

13.16 
15.13 
15.66 
18.63 
23.45 
37.31 
43.61 

8.715 
9.448 
9.216 
8.905 
9.175 
9.420 
9.409 

8.247 
8.2o 
7.077 
6.031 
5.347 
4.411 
3.335 

.4156 

.4327 

.4351 

.4312 

.4508 

.4254 

.3905 

.2208 

.2280 

.1595 

.0968 

.0997 

.0650 

.0811 

.0428 

.0460 

.0324 

.0201 

.0208 

.0139 

.0167 

2.400 
1.184 
2.333 
4.803 
9.389 
14.184 
21.608 

1.614 
1.620 
1.635 
1.653 
1.646 
1.734 
1.735 

.7191 

.7254 

.8137 

.894? 

.9053 

.9547 

.9547 

.7373 

.7433 

.8261 

.9014 

.9117 

.9581 

.9581 

MOMENTUM AVERAGE ROTOR EFFICIENCY = .8543 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO = 1.6512

MOMENTUM AVERAGE ROTOP EFFICIENCY = .8436 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1823





NASA SHALL AXIAL COWi'PCSSOR TfST 6 OfCEMBER, 1174 (COMBINED TEMP.) 

0ZGN PAGEB ECN EINSED-SA 

O i poop .QUALs STATOR PERFORMAIIF NASA SMALL AXIAL COMPRESbOR (ENGLISH UNITS) 

90 PERCENT DESIGN SPEED - SCAN NO 9 

INLET VELOCITY DIAGRAM DATA 
CALCULATLD AERODY1AMIC BLOCKAGE = .9068 

PERCENT SPAN BETA 3 V3 VU3 M3 VM3 VZ3 U3 
FROM TIP 
(L. E.) (DEG) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC) 

0.00 37.92 778.57 478.51 .663 614.17 607.42 1326.20 
11.05 39.i9 757.99 497.93 .672 610.73 609.71 1274.46 
29.81 37.41 800.74 486.41 .690 636.07 636.06 1186.60 
47.69 36.50 820.29 487.89 .712 659.42 658.94 1102.88 
66.26 18.61 830.87 518.44 .724 649.28 646.91 1815.91 
87.65 41.12 923.39 607.22 .811 695.66 686.32 915.73 

100.00 42.40 961.42 648.27 .d49 709.99 690.37 857.88 

EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9300 

PERCENT SPAN BETA 4 V4 VU4 M4 VM4 VZ4 U4 
FROM TIP 
(T. E) (DEG) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEG) (FT/SED) 

0.00 -10.04 650.64 -113.43 .547 640.68 640.68 1316.58 
11.32 -9.96 666.83 -115.36 .562 656.77 656.69 1271.01 
30.24 -8.12 676.70 -95.62 .575 669.91 669.61 1194.89 
48.53 -7.96 688.46 -95.34 .589 681.82 681.12 1121.26 
67.24 -7.96 687.25 -95.17 .589 680.63 680.25 1045.98 
88.23 -6.27 710.19 -77.54 .607 705.94 703.36 961.50 

100.00 -6.23 715.34 -77.64 .6±2 711.11 711.11 914.15 

STATOR PERFORMANCE DATA 

PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE D OMEGA LOSS DEVIATION STAGE STAGE STATOR 
LEADING TRAILING FLOW BETA MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS TEMP POLYTROPIC 
EDGE EDGE (PCT) (DEG) (DEGI (OEG) (DEG) RATIO RATIO EFF 

0.00 0.00 0.00 47.96 1.605 -2.318 .4401 .0865 .0307 ±2.140 1.578 1.2U33 .7563 
11.05 11.32 12.34 49.15 3.021 -.332 .4239 .0628 .0215 6.594 1.593 1.2033 .8131 
29.81 30.24 3?.65 45.53 .829 -2.490 .3919 .0645 .0210 5.066 1.606 i.i649 .8111 
47.69 48.53 51.68 44.46 -1.180 -4.182 .3756 .0698 .012 4.034 1.620 1,1724 .8043 
66.26 67.24 70.20 46.57 -.793 -3.684 .3799 .0617 .0175 3.142 1.616 1.1687 .8388 
87.65 608.23 69.58 ,7.39 -1.126 -4.040 .,195 .1623 .G427 5.265 1.636 1.1781 .6796 
100.00 100.00 100.00 48.63 -2.234 -5.675 .4369 .1516 .0381 12.469 1.636 1.1782 .7311 

MOMENTUM AVFRAGE STAGE EFFICIFNCY = .146 (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO 1.6132 
MOMENTUM AVERAGE STAGE EFFICIENCY = .8017 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 1o1823 



NASA SMALL AXIAL COMPPCSSOR TEST 6 DECEMBER, 1974 (COMBINED TEMP.) 

STATOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (METRIC UNITS)



90 PERCENT DESIGN SPEED - SCAN NO 9 

INLET VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9068 

PERCENT SPAN BETA 3 Vs VU3 H3 V11 VZ3 U3 
FROM TIP 
(L. E.) (DEG) (H/SEC) M/SEC) (M/SEC) (M/SEC) IM/SEC) 

0.00 37.92 237.31 145.85 .663 187.20 185.14 404.22 
11.05 39.19 240.18 151.7T .672 186.15 185.84 388.46 
29.81 37.,1 244.06 148.26 .690 193.87 193.87 361.68 
47.69 36.50 250.02 148.71 .71i 200.99 200.84 336.16 
66.26 38.61 253.25 158.02 .724 197.90 197.18 309.65 
87.65 41.12 281.45 1d5.08 .811 212.C4 209.19 2T9.1 

100.00 42.40 293.04 197.59 .849 216.40 2±0.43 261.48 

EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYHAMIC BLOCKAGE = .9300 

PERCENT SPAN BETA 4 V4 VU4 14 VM4 VZ4 U4 
FROM TIP 
AT. F.) (FG) (M/SEC) (M/SECI (II/SEC) (M/SEC), CM/SEC) 

0.09 -10.,4 198.31 -34.57 .547 195.28 195.28 401.29 
11.32 -9.96 203.25 -35.16 .562 200.18 200.16 387.40 
30.24 -8.12 206.26 -29.14 .575 204.19 204.10 364.20 
46.53 -7.96 209.84 -29.06 .589 207.82 207.61 341.76 
67.24 -7.96 209.47 -29.01 .589 207.45 207.34 318.si 
88.23 -6.27 216.47 -23.63 .607 215.17 214.39 293.07 

100.00 -6.23 218.0 -23.67 .612 21b.75 216.75 278.63 

STATOR PERFORMANCE DATA 

PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE 3 OMEGA LOSS DEVIATION STAGE STAGE STATOR 
LEADING TRAILING FLOW BETA MEAN SUCT SUR FACTOR BAR PARAHETER ANGLE PRESS TEMP POLYTROPIC 
EDGE EDGE CPCT) (DEG) (DEG) (OEG) (DEG) RATIO RATIO EFF 

0.00 0.00 0.00 47.96 1.605 -2.318 .4401 .0865 .0307 12.140 1.578 1.2033 .7563 
1i.05 11.32 12.34 49.15 3.021 -.332 .#239 .0628 .0215 6.594 1.593 1.2C33 .8131 
29.81 30.24 32.65 45.53 .829 -2.490 .3919 .0645 .0210 5.066 1.606 1.849 .8111 
47.69 48.53 51.68 44.46 -1.180 -4.182 .3756 .0698 .0212 4.034 1.620 1.1724 .8043 
66.26 67.24 70.20 46.57 -.793 -3.684 .3799 .0617 .0175 3.142 1.616 1:168? .8388 
87.65 P8.23 89.5) 47.39 -1.126 -4.040 .195 .1623 .0427 5.265 1.636 1.1781 .6796 
t0.00 100.30 100.00 48.63 -2.234 -5.675 .4369 .1516 .0381 12.469 1.636 1.1782 .7311 

MOMENTUM AVERAGE STAGE EFFICIENCY = .8146 (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RAT'IO 1.6132 
MOMENTUM AVERAGE STAGE EFFICIEIICY = .8017 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1823 



NASA SMALL AXIAL COMPPESSOR TEST 5 DECEMBER, 1974 (COMIBINED TLNP.) 

ROTOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (ENGLISH UNITS) 

90 PERCENT DESIGN SPEED - SCAN NO 10 
EQUIVALENT WFTGHT FLOW = 2.7946 LBN/SEC EQUIVALENT SPEED = 68969.729 R.P.H. 
PERCENT DESIGN FQUIVALENT FLOW = 76.3064 EQUIVALENT FLOW / INLET ANN AREA = 30.8655 LBM/SEC-SQ FT 

INLFT VELOCITY DIAGRAM DATA


CALCULATLD AERODYNAMIC BLOCKAGE = .9968



PERCENT SPAN DETA'1 V*1 VUti 111 BETAI VI VU1 M1 VXI VZ1 Eli


FROM TIP


(L. E.) (BEG) (FT/SEC) (FT/SEC) (DEG) (rT/SEC) (FT/SEC) (FT/SEG) (FT/SEC) (FT/SEC)



0.00 74.04 1478.41 1421.45 1.343 0.0 406.42 0.00 .369 406.42 393.33 1421.45 
10.35 72.83 1411.69 1348.75 1.283 0.00 416.82 0.00 .379 416.82 403.18 1348.75

27.G5 6q.85 1311.77 1231.50 1.195 0.00 451.84 0.00 .412 451.84 443.53 1231.50

42.85 67.58 1212.09 1120.51 1.105 0.00 462.19 0.30 .421 462.19 460.71 ±120.51

60.63 b5.72 L092.27 995.66 .995 0.00 449.14 0.00 .409 449.14 448.99 995.66


83.99 63.08 932.68 131.62 .848 0.00 422.26 0.30 .384 422.26 416.53 831.62



100.00 60.54 126.06 719.21 .750 0.00 406.33 0.00 .369 406.33 392.52 719.21



EXIT VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE = .8993



PERCENT SPAN RETA42 V*2 VU'2 Ml2 HETA2 V2 VU2 M2 VH2 VZ2 U2


FROM TIP


(T. E.) (DEG) (FT/SEC) (FT/SEC) (DEGi (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC)



0.00 60.39 990.81 861.43 .831 45.93 703.80 505.67 .590 489.53 473.76 1367.10


11.15 57.31 925.54 778.91 .778 46.60 727.62 528.68 .612 499.92 489.00 1307.60


30.13 54.71 782.59 638.79 .658 51.38 724.38 565.97 .669 452.10 449.28 1204.77


49.23 47.48 747./l 551.11 .637 47.60 749.37 553.35 .6-39 505.33 505.30 1104.45 
67.39 3q9.59 676.79 431.32 .581 47.85 777.21 576.24 .661 521.54 520.00 1007.56


88.10 22.29 610.06 231.38 ..529 49.70 872.77 665.65 .756 564.48 555.20 897.03



100.00 11.71 576.98 ±17.08 .503 51.74 912.44 716.48 .795 564.97 545.77 833.56



ROTOR PERFORMANCE DATA



PERCFNT SPAN FROM TIP IASS DELTA INCIDENCE ANGLE D OMEGA' LOSS DEVIATION ROTOR ROTOR ROTOR 
LEADING TRAILING FLOW hETA* MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC 
FDGE FOGE (Pcr) (DEG) (BIG) (DEC) (DEG) RATIO EFF EFF 

0.00 0.30 0.00 13.65 10.207 9.739 .4601 .2216 .0417 3.401 1.702 .7397 .7583 
10.3i 1.15 12.76 15.52 11.070 9.720 .4805 .2336 .0457 2.272 1.705 .7422 .7608 
27.05 30.43 33.06 15.14 11.053 8.889 .5472 .2548 .0490 4.523 1.692 .7412 .7595 
42.85 49.23 51.47 20.10 10.893 8.029 .5212 .1685 .0346 5.504 1.700 .8349 .8468 
60.63 67.39 69.68 26.13 11.290 7.474 .5237 .1465 .0J09 8.921 1.695 .8735 .8825 
83.99 8.10 89.50 40.79 11.672 6.665 .5111 .1439 .0311 12.879 1.753 .9078 .9147 
100.00 100.00 0o.00 48.83 11.783 5.708 .4825 .1797 .0374 18.759 1.753 .9078 .9148 

MOMENTUM AVERAGF ROTOR EFFICIENCY = .8244 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO = 1.7074 

MOMENTUM AVERAGE ZOTOR FFFICIENCY = .8108 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 1.2033 




NASA SMALL AXIAL COMPRESSOR TEST 6 DECEMBER, 1974 (COMBINED TEMP.)



ROTOR PERFORMANCE HASA SMALL AXIA. COMPRESSOR (METRIC UNITS)



90 PERCENT DESIGN SPEED - SCAN NO 10


EQUIVALENT HEIGHT FLOW 1.2676 KG/SEC EQUIVALENT SPEED = 68969.7291 R.P.M.


PERCENT OrSIGN EQUIVALENT FLOW = 76.3004 EQUIVALENT FLOW / INLET ANN AREA = 150.6986 KG/SEQ-SQ H



INLET VELOCITY OIASRAM 2ATA


CALCULATED AERODYNAMIC BLOCKAGE = .9968



PERCENT SPAN [IETA 41 V i VUIfl M BETAI VI VUi Ml VMi VZI U1


FROM TIP


(L. E. (DEG) ('/SFC) (H/SFC) (DEG) (M/SECt) M/SEG) (M/SECt) (M/SEC) (MfSEC)



O.co 74.04 450.62 433.26 1.343 0.00 123.08 0.00 .369 123.88 119.89 433.26


l0,3r 72.83 430.28 411.10 1.283 0.00 127.05 0.00 .379 127.05 122.89 411.10


27.05 69.85 399.83 375.36 1.195 0.00 137.72 0.00 .412 137.72 135.19 375.36


42.85 67.58 369.45 341.53 1.105 0.00 140.88 0.00 .421 140.88 140.2 34t.53


60.63 65.72 332.93 303.48 .995 0.00 136.90 0.00 .409 136.90 t36.85 303.48


q3,qq 63.08 2R4.28 253.48 .848 0.00 128.71 0.00 .384 128.71 126.98 253.48



±00.00 60.54 251.78 219.22 .750 O.Oa 123.85 0.00 .369 123.85 119.64 219.22



EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .8993 

PERCENT SPAN BETA42 V*2 VU*2 M'2 BETA2 V2 VU2 M2 VM2 VZ2 U2


FROM TIP


(T. F.1 (DEG) (H/SEC) (M/SEC) (DEG) (N/SEC) (M/SECt) (M/SEC) CH/SEt) (H/SECt)



0.00 60.39 302.00 262.56 .831 45.93 214.52 154.13 .590 149.21 144.' 416.69


11.15 57.31 282.11 237.41 .778 46.60 221.78 161.14 .612 152.38 19.05 398.56


30.43 54.71 238.53 194.70 .658 51.38 220.79 172.51 .609 137.80 136.9. 367.21


49.23 47.48 227.90 167.98 .637 47.60 229.41 168.66 .639 154.02 154.02 336.64


67.39 34.54 206.2Q 131.47 .531 47.85 236.89 175.64 .667 158.97 158.50 307.10


8.10 22.24 185.95 70.52 .529 49.70 266.02 202.89 .756 172.05 169.23 273.42



100o00 11.71 175.8F 35.69 .503 51.74 271.11 218.38 .795 172.20 166.35 254.07



ROTOR PERFORMANCE DATA



PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE D OMEGA* LOSS DEVIATION ROTOR ROTOR ROTOR


LEADING TRAILING FLOW BETA* MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC


EDGE EDGE (PCT) (DEC) (DEG) (DEG) (DEG) RATIO EFF EFF



0.00 0.90 0.00 13.65 10.207 9.739 .4601 .2216 .0417 3.401 1.702 .739i .7583


±0.35 11.15 12.76 15.52 11.070 9.720 .4805 .2336 .0457 2.272 1.70§ .1422 .7608


27.05 30.43 33.06 15.14 11.053 8.889 .5472 .2548 .0490 4.523 1.692 .741i .7595


42.85 49.23 51.47 20.10 10.893 8.029 .5212 .1685 .0346 5.504 1.700 .8349 .8468


60.63 67.39- 69.88 Z6.13 11.290 7.474 .5237 .1465 .0309 8.921 1.695 .8735 .8825


83.99 88.10 89.50 40.79 1.672 6.665 .5111 .1439 .0311 12.879 1.753 .9078, .9147



100.00 100.00 
 100.90 48.83 11.783 5.708 .4825 .1797 .0374 18.759 1.753 .9078 .9148



MOMENTUM AVERAGE ROTOR EFFICIENCY .8244 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO = 1.7074 
MOMENTUM AVERAGE ROTOR EFFICIENCY .8108 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.2033



http:67.39-69.88


NASA SMALL AXTAL COHPR'SSOR TIST 6 DECLHBLR, 1974 (COMBINED TEMP.) 

STATOR PERFORANCE NASA SMALL AXIAL COIPRESSOR (ENGLISH UNITS) 

'O P(oo QITALTYi 90 PERCENT DESIGN SPE=z - SCAN NO 10 

INLET VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOLKAGE .9240



PERCENT SPAN BETA 3 V3 VUs M3 VMS VZ3 U3 
FROM TIP 
(L. E.) (CoGI CFT/SEC) (rT/SEG) £FT/SEC) (FT/SEC) (FT/SEC) 

0.00 43,04 762.94 520.68 .644, 557.65 551.52 1327.68 
10.91 4.48 772.92 541.56 .653 551.46 550.55 1276.51


29.69 47.39 779.58 573.72 .660 527.82 527.81 1188.50


47.95 43.77 801.06 554.14 .687 578.48 578.05 1±02.88


66.26 44,20 818.92 570.88 .707 587.13 584.99 1017.01


87,58 46.35 899.80 651.10 .783 621.05 612,71 917.09


0O0.00 47.58 941.89 695.33 .824 635.35 617.60 858.84



EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9380 

PERCENT SPAN BETA 4 V4 VU4 M4 VH4 VZ4 U4


FROM TIP


(T. F) ((EGI (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC)



0.00 -12.98 595.59 -133.78 .495 580.37 580.37 1318.05


11.44 -12.90 593.08 -132.39 .492 578.12 578.04 1271.96


30.58 -11.04 589.50 -112.88 .490 578.60 578.34 1194.84


48.81 -16.37 597.82 -107.6i .502 588.05 587.45 1121.40


67.50 -9.33 615.73 -99.84 .520 607.58 607.24 1046.11


88.24 -6.80 627.91 -74.35 .530 623.49 621.21 962.55



100.00 -6.75 632.00 -74.28 .533 627.62 627.62 915.17



STATOR PERFORMANCE DATA



PERCENT SPAN FROM TIP MASS nELTA INCIDENCE ANGLE D OMEGA LOSS DLVIATION STAGE STAGE STATOR


LEADING TRAILING FLOW BETA HFAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS TEMP POLYTROPIC


EDGE EDGE (PCT) (BEG) (DEG) (DEI (DEG) RATIO RATIO EFF



0.00 0.00 0.00 56.02 6.719 2.796 .5304 .1027 .0360 9.200 1.'660 1.2215 .7731


10.91 11.44 12.76 57.38 8.315 4.955 .5354 .116± .0393 3.630 1.656 1.2215 .7566


29.69 30.58 33.06 58.43 10.815 7.493 .5311 .0995 .0321 2.116 1.650 1.2184 .8007


47.95 48.81 51.47 54.14 6.070 3.071 .5031 .0876 .0264 1.606 1.660 1.1953 .8326


66.26 67.50 69.88 53.53 4.795 1.904 .4777 .0372 .0105 1.768 1.677 1.1860 .9287


87.98 88.24 89.5c 53.15 4.125 1.209 .5071 .1162 .0305 4.733 1.685 1.1913 .8152


10.00 100.00 100.a0 54.33 2.949 -.493 .5247 .1074 G0270 11.951 1.686 1.1913 .8437



MOMENTUM AVERAGC STAGE EFFICIFNCY = .7868 IPOLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO 1.6662


MOMENTUM AVERAGE STAGE ErFICIENCY = .7710 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.2033 



H 

NASA SMALL AXIAL COMPRESSOR TEST 6 DECEMBER, 1074 (COMBINED TEMP.) 

STATOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (METRIC UNITS$ 

90 PERCENT DESIGN SPEED - SCAN NO 1o 

INLET VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE .9240 

PERCENT SPAN 
FROM TIP 
(L. F.) 

BETA 3 

(DEG) 

V3 

14/SEC) 

VU3 

(M/SEC) 

ms VM3 

(H/SEC) 

VZ3 

(M/SEC) 

U3 

(M/SECI 

0.00 
10.91 
29.69 
47.95 
66.26 
81.58 

100.00 

43.04 
44.48 
47.39 
43.77 
44.20 
46.35 
47.58 

232.54 
235.58 
237.62 
244.16 
249.61 
274.26 
287.09 

158.70 
165.07 
174.87 
168.90 
174.01 
198.45 
211.94 

.644 

.653 

.660 

.687 

.707 

.783 

.824 

169.97 
168.09 
160.88 
176.32 
178.96 
189.30 
193.66 

168.10 
167.81 
160.88 
176.19 
178.30 
186.76 
188.30 

404.68 
389.08 
362.25 
336.16 
309.99 
279.53 
261.77 

EXIT VELOCITY DIAGRAM DATA 
CALCULATLO AERODYNAMIC BLOCKAGE = .9300 

PERCFNT SPAN 
FROM TIP 
(T. E.) 

BETA 4. 

(lEG) 

V4 

(M/SEC) 

VU4 

(M/SEC) 

M4 V.M 

(M/SEC) 

VZ4 

(t/SEC) 

U4 

(H/SEC) 

0.00 
11.44 
30.58 
48.81 
67.50 
88.24 

100.00 

-12.98 
-12.90, 
-i1.14' 
-10.37 
-9.33 
-6.80 
-6.75' 

181.54 
180.77 
179.68 
182.21 
187.67 
191.39 
192.63 

-40.77 
-40.35 
-34.41 
-32.80 
-30.43 
-22.66 
-22.64 

.495 

.492 

.490 

.502 

.520 

.530 

.533 

176.90 
176.21 
176.36 
179.24 
185.19 
196.04 
191.30 

176.90 
176.19 
176.28 
179.05 
185.09 
189.35 
±91.30 

40t.74 
387.69 
364.L9 
341.80 
318.85 
293.39 
278.94 

STATOR PERFORHANCE DATA 

PERCFNT SPAN FROM TIP 
LEADING TRAILING 
EDGE EDGE 

MASS 
FLOW 
(PCT) 

DELTA 
BETA 
(BEG) 

INCIDENCE ANGLE 
MEAN SUor SUR 
(DEG) (OEG) 

i 
FACTOR 

OMEGA 
BAR 

LOSS 
PARAMETER 

DEVIATION 
ANGLE 
(DEG) 

STAGE 
PRESS 
RATIO 

STAGE 
TEMP 
'RATIO 

STATOR 
POLYTROPIC 

EFF 

0.00 
10.91 
29.69 
47.95 
66.26 
87.58 

100.00 

0.00 
11.44, 
30.58 
48.81 
67.50 
88.24 

i00.00 

0.00 
t2.76 

33.06 
51.47 
69.8p 
89.50 
100.00 

56.02 
57.38 
58.43 
54.14 
53.53 
53.15 
54.33 

6.719 
8.315 
10.815 
6.070 
4.795 
4.125 
2.949 

2.796 
4.955 
7.493 
3.071 
1.904 
1.209 
-.493 

.5304 

.5354 

.5311 

.5031 

.4777 

.5071 

.5247 

.1027 

.1161 

.0995 

.0876 

.0372 

.1162 

.1074 

.0360 

.0393 

.0321 

.02b4 

.0105 

.0305 

.0270 

9.200 
3.639 
2.116 
1.606 
1.768 
4.733 
1i.951 

1.660 
1.656 
1.650 
1.660 
1.677 
1.685 
1.686 

1.2215 
1.2215 
1.2184 
1.1458 
1.1860 
1.1413 
1.1913 

.7731 

.7566 

.8007 

.6326 

.9287 

.8152 

.8437 

MOMFNTU AVERAGE STAGE EFFICIENCY = .7868 (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO 1.6662


MOMENTUM AVERAGF STAGE EFFICIENCY = .7710 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.2033





NASA SMALL AXIAL CO$PRESSO TFST 6 DECEMBER, 1974 (COMOINE TEMP.) 

ROTOR PERFORIIANCE NASA SMALL AXIAL COIPRLSSOR (ENGLISH UNITS)



90 PERCENT DESIGN SPEED - SCAN NO ii 
SPEED = 68945.585 R.P.M.EQUIVALENT WFIGHT FLOWI 2.9297 LBM/SEC EQUIVALENT 

PERCENT DESIGN EQUIVALENT FLOW 79.9902 EQUIVALENT FLOW / INLET ANN AREA = 32.3581 LBH/SEC-SQ FT 

INLET VELOCITY DIASRAM 3ATA


CALCULATED AERODYNAMI" BLOCKAGE = .9903



Mi VNI VZt Ut
PERCENT SPAN OETA i V*l VU i M~1 BETA1 V1 VUI 
 
FROM TIP


(L. E.) (DEG) (FT/SEC) (FT/SEG) IDEG) (FT/SEC) {FT/SEC) (FT/SECI (FT/SEC) (FT/SEC)



0.08 .391 429.91 416.07 1420.95
0.00 73.17 1484.6m 1420.95 t.350 0.00 429.91 
10.35 71.89 i418.58 1343.33 1.291 0.00 440.97 0.00 .401 440.97 426.54 1348.30



0.00 .437 478.48 469.69 1229.9827.20 68.74 1319.77 1229.98 1.205 0.00 47B.48 
43.31 66.33 1219.54 1116.93 1.114 0.00 489.63 0.00 .447 489.63 488.06 1116.93 

61.09 64.38 1100.27 992.08 1.004 0.00 475.78 0.00 .434 475.78 475.62 992.08 
84.11 61.68 943.44 830.52 .859 0.00 447.56 O.O .408 447.56 44L.55 830.52



10.00 59.05 838.28 T18.96 .763 0.00 431.66 0.00 .392 431.06 416.41 718.96



EXIT VELOCITY DIAGRAM DATA


CALCULATED AERODYHAMIC BLOCKAGE = .9016



PERCENT SPAN BETA¥V V*2 VU*2 M*2 BEFA2 V2 VU2 M2 VN2 VZ2 U2


FPOM TIP


IT. E.) (DEG) (FT/SEC) (FT/SEC) (DEG) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC (FT/SEC)



0.00 59.28 1021.33 878.06 .860 43.t2 714.73 488.57 .602 521.67 504.87 1366.62


11.28 57.05 947.95 795.43 .799 44.74 725.01 511.06 .612 515.66 504.39 1306.48


30.80 53.45 841.89 676.36 .713 46.37 726.61 525,97 616 501.32 498.19 1202.33


48.92 47.72 801.03 592.66 .697 43.59 744.05 513.04 .638 538.89 538.86 liOSTO


66.94 41.03 712.66 467.82 .614 45.22 763.27 541.80 .658 537.61 536.03 1009.62 
87.82 24.08 625.15 255.02 .542 48.42 859.95 643.23 .746 570.76 561.39 698.25 

100.uo 3.76 588.30 139.93 .513 50.51 898.46 693.34 .784 571.41 551.99 833.27 

ROTOR PERFOPHANCE DATA



PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE D OMEGA* LOSS DEVIATION ROTOR ROTOR ROTOR 
LEADING TRAILING FLOW BETA* MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC 
EDGE EDGE (PCT) (DEG) ((EG) (DEG) (DEG) RATIO EFF EFF 

3.0 0.09 0.00 13.88 9.330 3.862 .4374 .2079 .04U4 2.294 1.683 .7482 .7658 
10.35 11.28 12.77 14.84 10.132 8.782 .4626 .2296 .0453 2.037 1.671 .7375 .7556 
27.20 30.80 33.25 15.29 9.970 7.796 .4947 .2026 .0401 3.398 1.674 .7614 .7966 
43.31 45.92 51.97 18.61 9.698 6.809 .4706 .1157 .0236 5.601 1.682 .8801 .8885 
61.09 66.94 70.33 23.35 9.999 6.165 .4864 .1105 .6228 10.011 1.671 .8996 .9066 
84.11 87.82 89.63 37.60 10.285 5.275 .4955 .1253 .0267 14.263 1.732 .9162 .9224 

100.00 too.00 101.fl 45.29 10.303 4.223 .4708 .1548 .0320 20.812 1.732 .9161 .9223 

MOMENTUM AVERAGE ROTOR EFFICIENCY = .8435 (POLYTROPIC) MOHLNTUH AVG. ROTOR PRESS RATIO 1.6839 
MOMENTUM AVERAGE ROTOR FFICIENCY= .8316 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 1.1927 

H 



H 

NASA SMALL AXIAL CONPRESSO TFST 6 DECEMBER, 1974 (COMBINED TEMP.)



ROTOR P'RFORMANCE NASA SMALL AXIAL COMPRESSOR (METRIC UNITS) 

90 PERCENT DESIGN SPEED - SCAN NO ii 
EQUIVALENT WFIGHT FLOW 1.3289 KG/SEC EQUIVALENT SPEED = 68945.505 R.P.M. 
PERCENT DESIGN FOUIVALENT FLOW = 79.9902 EQUIVALENT FLOW / INLET ANN AREA = 157.9860 KG/SEC-SQ H 

INLET VELOCITY DIAGRAM 3ATA


CALCULATED AERODYNAMIC BLOCKAGE = .9903



PERCFNT SPAN B'TA4 i V 1 VU~i I1i BETAi Vi VUl HI VNI VZi Ui


FPOM TIP


(L. E.) (0G) (C/SEG) (H/SEC) (DEGI (M/SECI (M/SEC) (M/SEC) (M/SEDI (H/SEC)



0.00 73.17 452.50 433.11 1.350 0.00 131.04 0.00 .391 131.04 126.82 433.11


10.35 71.89 432.38 410.q6 1.291 0.60 134.41 0.00 .461 134.41 130.01 410.96


27.20 68.74 402.26 374.90 1.205 0.00 145.84 0.00 .437 145.84 143.16 374.90


43.31 66.33 371.71 340.44 1.114 0.00 143.24 0.00 .447 149.24 148.76 340.44


61.09 64.3Q 335.36 302.39 1.004 0.00 145.02 0.00 .434 145.02 144.97 302.39


84.11 61.68 287.56 253.14 .859 O.o 136.42 0.00 .408 136.42 134.58 253.14



100.0 r9.05 255.51 219.14 .763 0.00 131.39 0.00 .392 131.39 126.92 219.14



EXIT VELOCITY DIAGRAM DATA


CALCULATED AERODYNAHIC BLOCKAGE = .9016



PERCENT SPAN BETA'2 V*2 VU4 2 M'2 nETA2 V2 VU2 M2 VM2 VZ2 U2


FROM TIP


(T. E) (DEI (tM/SEC) IM/SEC) (DEG) (f/SEC) (M/SECt (H/SEC) (M/SEC) (H/SEC)



0.00 59.28 311.30 267.63 .860 43.12 217.85 148.92 .602 159.00 153.88 416.55


11.28 57.05 288.93 242.45 .799 44.74 221.29 155.77 .612 157.17 153.74 398.22


30.60 53.45 256.61 206.15 .713 46.37 221.47 160.32 .616 152.80 i51.85 366.47


48.92 47.72 244.15 180.64 .657 43.59 226.79 156.37 .638 164.25 164.25 337.02


66.94 41.03 217.22 142.59 .614 45.22 232.64 165.14 .658 163.86 163.38 307.73


87.82 24.08 190.54 77.73 .542 48.42 262.11 196.06 .746 173.97 17i.11 273.79



100.00 13.76 179.31 42.65 .513 50.51 273.85 211.33 .784 174.17 168.25 253.98



ROTOR PERFOPMANCE DATA 

PERCFMT SPAN FP1M TIP MASS DELTA INCIDENCE ANGLE 0 OMEGA* LOSS DEVIATION ROTOR ROTOR ROTOR 
LEADING TRAILING FLOW BETA* MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC 
EDGE EDGE (PCT) (DEG) (DEG) IDEG) (DEG) RATIO EFF EFF 

0.00 0.00 0.f00 13.08 9.330 8.862 .4374 .2079 .0404 2.294 1.683 .7482 .7658 
10.35 11.28 12.77 14.84 10.132 8.762 .4626 .2296 .0453 2.037 1.671 .7375 .7556 
27.20 30.80 33.25 15.29 9.970 7.796 .4947 .2026 .0401 3.398 1.674 .7614 .7966 
43.31 48.92 51.97 18.61 9.698 6.809 .4706 .1157 .0236 5.601 1.682 .8801 .8885 
61.09 6 .94 79.33 23.35 9.999 6.165 .4864 .1105 .0228 10.01± 1.671 .8995 .9066 
84.11 97.12 S9.63 37.60 10.285 5.275 .4955 .1253 .0267 14.263 1.732 .9162 .9224 

100.00 100.00 0O.00 45.29 10.303 4.228 .4788 .1548 .0320 20.812 1.732 .9161 .9223 

MOMENTUM AVERAGE ROTOR EFFICIFNCY = .8435 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO = 1.6839


MOMFNTUH AVERAGF ROTOR EFFICIENCY = .8316 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 1.1927





NASA SMALL AXIAL COMPRESSOR TEST 6 DECEMBER, 1974 (COMBINED TEMP. 

STATOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (ENGLISH UNITS) 

90 PERCENT DESIGN SPEED - SCAN NO il 

INLET VELOCITY DIAGRAM DATA 
CALCULATFO AERODYNAMIC BLOCKAGE = .9230 

PERCENT 'PAN 
FROit TIP 

(L. C.) 

BETA 3 

(DEG$ 

V3 

(FT/SEC) 

VU3 

(FT/SEC) 

M3 VH3 

(FT/SEC) 

VZ3 

(FT/SEC) 

U3 

IFT/SEC) 

0.00 
11.02 
30.01 
47.82 
66.n2 
87.43 

100.00 

40.0s 
42.24 
42.41 
39.67 
41.26 
44.16 
45.91 

781.36 
778.67 
790.29 
805.48 
814.94 
896.02 
937.05 

503.08 
523.44 
532.95 
514.24 
537.46 
629.76 
673.05 

.663 

.660 

.674 

.695 

.706 

.781 

.822 

597.06 
576.49 
583.54 
61g.96 
612.59 
637.38 
651.96 

591.29 
575.54 
583.53 
619.51 
610.35 
628.82 
633.95 

1327.22 
1275.59 
1186.58 
1103.11 
1017.78 

917.45 
858.54 

FXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE .9300 

PERCENT SPAN 
FROM TIP 
(T. C)) 

BETA 4 

(OrG) 

V4 

(FT/SEC) 

VU4 

(FT/SEC) 

H4 VH4 

(FT/SEC) 

VZ4 

(FT/SECI 

U4 

(FT/SEC) 

0.00 
11.39 
30.42 
45.67 
67.32 
88.21 
00o.00 

-10.21 
-10.12 
-8.31 
-8.31 
-8.13 
-6.27 
-6.23 

630.54 
633.24 
6290q5 
637.B6 
640.70 
660.41 
664.57 

-11.77 
-111.32 
-91.05 
-9?.17 
-90.62 
-72.15 
-72.12 

.527 

.529 

.529 

.541 

.545 
.560 
.564 

620.56 
623.38 
623.34 
631.17 
634.26 
656.45 
660.65 

620.56 
623.30 
623.06 
630.52 
633.92 
654.05 
660.65 

1317.59 
1271.73 
1195.06 
1121.57 
1046.46 
962.32 
914.85 

STATOR PERFOPHANSE DATA 

PERCENT SPAN FROM TIP 
LEADING TRAILING 
EDGE EOSE 

MASS 
FLOW 
(POT) 

DELTA 
BETA 
(DEG) 

INCIDENCE ANGLE 
MEAN SUCT SUR 
(BEG) (DEG) 

2 
FACTOR 

OMEGA 
BAR 

LOSS 
PARAMETER 

DEVIATION 
ANGLE 
IDEG) 

STAGE 
PRESS 
RATIO 

STAGE 
TEMP 
RATIO 

STATOR 
POLYTROPIC 

EFF 

0.00 
11.02 
30.01 
47.82 
66.02 
87.43 

1o.00 

0.30 
11.39 
30.42 
48.67 
67.32 
88.21 

1O.00 

0.00 
12.77 
33.25 
51.97 
70.33 
89.63 

100.00 

50.29 
52'.36 
50.72 
47.98 
49.39 
50.93 
52.14 

3.761 
6.070 
5.819 
1.987 
1.891 
2.460 
1.280 

-. 161 
2.715 
2.506 

-1.014 
-1.006 
-.462 

-2.161 

.4784 

.4697 

.4601 

.4354 

.4300 

.4622 

.48t2 

.0921 

.0622 

.0747 

.064 

.0351 
.1090 
.109 

.032b 

.0213 

.0243 
,0195 
.0100 
.287 
.0254 

11.970 
6.416 
4.861 
3.677 
2.969 
5.260 

12.470 

1.643 
1.645 
1.641 
1.653 
1.654 
1.669 
1.669 

1.2139 
L.2139 
1.2026 
L.1817 
1.1752 
1.i1851 
1.1851 

.7749 

.3437 

.0264 

.8554 

.9235 

.3060 

.3382 

MOMENTUM AVCRAGE STAGE CFFICINCY = .8129 (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO = 1.6524


MOMENTUM AVERAGE STAGE tFFICIENCY = .7992 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1927





H 

NASA SMALL AXIAL CONPRESSOR rFST 6 DECEMBER, 1974 (COMBINED TEMP.)
 

STATOR PERFO'MANCE NASA SMALL AXIAL COMPRESSOR (METRIC UNITS)


90 PERCENT DESIGN SPEED - SCAN NO 1i 

INLET VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9230 

PERCENT SPAN 
FROM TIP 
(L. E.) 

BETA 3 

(DEG) 

V3 

(HfSEC) 

VU3 

(MYSEC) 

M3 VM3 

(H/SEC) 

VZ3 

(H/SECI 

U3 

IN/SEC) 

0.0 
11.02 
30.01 
47.82 
66.P2 
87.43 

100.00 

40.08 
42.24 
42.41 
39.67 
41.26 
44.66 
45.91 

238.16 
237.34 
240.88 
245.51 
248.39 
273.11 
285.61 

±53.34 
159.54 
162.44 
156.74 
163.82 
191.95 
205.15 

.663 

.660 

.674 

.695 

.706 

.781 

.822 

182.23 
175.72 
171.66 
188.96 
186.72 
194.27 
198.72 

180.22 
175.42 
177.86 
188.83 
186.64 
191.66 
193.23 

404.54 
388.80

361.67

336.23 
310.22 
279.64

261.68


EXIT VELOCITY DIAGRAM DATA

CALCULATED AERODYNAMIC BLOCKAGE .9300


PERCENT SPAN 
FROM TIP
(T. E.) 

BETA 4 

(DEG) 

V4 

(M/SEC) 

VU4 

CM/SECI 

M4 VM4 

(tM/SEC) 

VZ4 

(H/SEE) 

U4


((/SED)


0.00 
11.39 
30.42 
48.67 
67.32 
88.21 

100.00 

-±.21 
-±0oi2 
-8.31 
-8.31 
-8.13 
-6.27 
-6.23 

192.19 
193.01 
192.01 
194.42 
195.29 
201.29 
202.56 

-34.07 
-33.93 
-27.75 
-28.09 
-27.62 
-21.99 
-21.98 

.527 

.529 

.529 

.541 

.545 

.560 

.564 

189.15 
190.01 
189.99 
192.38 
193.32 
200.09 
201.36 

±89.15 
±89.98 
189.91 
192.18 
193.22 
199.36 
201.36 

401.60

387.62 
364.26 
341.85 
318.96

293.32 
278.85


STATOR PERFORMANCE DATA


PERCFNT SPAN FROM TIP 
LEADING TRAILING 
EDGF EDGE 

MASS 
FLOW 
(POT). 

DELTA 
BETA 
IDEG) 

INCIDENCE ANGLE 
MEAN SUCT SUR 
(DEG) IDEGI 

) 
FACTOR 

OMEGA 
BAR 

LOSS 
PARAMETER 

DEVIATION 
ANGLE 
(DEG), 

STAGE 
PRESS 
RATIO 

STAGE 
TEMP' 
RATIO 

STATOR 
POLYTROPIC 

EFF 

0.00 0.00 0.06 50.29 3.761 -.161 .4784 .0921 .0326 11.970 1.643 ±.213p .7749 
11.112 11.39 12.77 52.36 6.070 2.715 .4697 .0622 .0213 6.416 1.645 1.2139 .8437 

30.01 
47.82 
66.02 
87.43 

100.00 

30.42 
48.67 
67.32 
88.21 

100.00 

33?5 
5'1.97 
70.33 
99.63 

100.0n 

50.72 
47.98 
49.39 
50.93 
52.14 

5.819 
1.987 
1.891 
2.460 
1.280 

2.506 
-1.014 
-1.006 
-.462 

-2.161 

.4601 

.4354 

.4300 

.4622 

.4812 

.0747 

.0644 

.0351 

.io9a 

.iO9 

.0243 

.0195 

.0100 

.0287 

.0254 

4.861 
3.67? 
2.969, 
5.260 

12.470 

1.641 
1.653 
1.,54 
1.669 
1.669 

1.2026 
1.18±7 
1.1752 
1.1851 
1.1851 

8264 
.8554 
.9235 
.8060 
.8382 

MOMENTUM AVERAGE STAGE EFFICIENCY 
MOMENrUM. AVERAGF STASE cFFICIFNCY 

= 
= 

ft129 
.7992 

IPOLYTROPIC) 
(ADIABATIC) 

MOMENTUM AVG. STAGE PRESS RATIO 
MASS AVERAGE TEMPERATURE RISE 

= 1.6524 
1.1927 



NASA SWA6L AXIAL COHPPESSOR TEST S DECEMBER, 1974 ICOMBItki) TEMP.) 

ROTOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (ENGLISH UNITS) 

90 PEPCENT DESIGN SPEED - SCAN NO 12 

EQUIVALFNT WEIGHT FLOW 
PERCENT DESIGN EQUIVALENT FLOW 

= 3.1422 
85.7921 

LBM/SEC EQUIVALENT SPEED 
EQUIVALENT FLOW / INLLT ANN AREA 

= 
= 

68975.570 R.P.M. 
34.7051 LBH/SEC-SQ FT 

INLET VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9933 

PERCENT SPAN BETA*i Vt VIJl M*l 1BEYAl Vi VUL "I V~i VZI Ui 

FPOM TTP 
(L. F.) (DEG) (FT/SEC) (FT/SEC) (DEG) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SE,) (FT/SEC) 

0.00 71.81 t496.35 1421.57 1.365 0.00 467.11 0.00 .426 467.11 452.07 1421.57 

10.22 
27.29 

70.46 
67.05 

1432.2q 
1335.59 

1349.79 
1229.91 

1.308 
1.224 

0.00 
0.00 

479.07 
520.70 

0.00 
0.06 

.437 

.477 
479.07 
520.70 

463.39 
511.13 

1349.79 
1229.91 

44.06 64.31 1233.36 1112.11 1.131 0.00 533.28 0.00 .489 533.28 531.56 1112.11 
62.21 62.28 1112.35 984.66 1.Olg 0.00 St7.47 0.00 .474 517.47 517.29 984.66 

84.84 59.54 957.96 825.74 .875 0.00 485.63 0.00 .444 485.63 479.l 825.74 

100.00 57.06 857.02 79.27 .782 0.00 465.98 0.00 .425 465.98 450.1 719.27 

EXIT VELOCITY DIAGRAM 3ATA 
CALCULATED AERODYNAMIC BLOCKAGE = .8676 

PERCENT SPAN BETA*2 V#2 VU*2 H42 BETA2 V2 VU2 H2 VH2 VZ2 U2 
FROM TIP 
(IT.E,) (DES) (FT/SEC) (FT/SEC (DEG) (FT/SECt (FT/SEC) (FT(SEC) (FT/SECt (FT/SEC) 

O.co 59.60 1092.34 942.16 .930 37.56 697.28 425.05 .593 552.75 534.95 1367.22 
11.95 55.44 1041.42 857.61 .890 37.04 740.16 445.85 .633 590.81 577.90 1303.46 
31.19 52.03 959.56 756.50 .826 36.83 737.54 442.15 .635 590.31 586.63 1198.65 
50.57 46.08 368.74 625.74 .752 38.05 765.27 471.66 .662 602.63 602.60 1097.40 
69.71 38.74 780.94 488.67 .679 39.74 792.20 506.47 .689 609.15 607.35 995.15 
89.62 21.67 781.35 288.55 .690 39.59 942.23 600.46 .832 726.12 714.19 889.01 

100.00 t4.A7 751.92 193.01 .667 41.40 96 .77 640.62 .859 726.72 702.03 833.63 

ROTOR PERFORMANCE DATA 

PERCrNT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE a OMEGA* LOSS DEVIATION ROTOR ROTOR ROTOR 

LEADING TRAILING FLOW BETA* MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC 
EDGE EDGE (POT) (DEG) (DEG) (DEG (DEG) RATIO EFF EFF 

0.0 0.30 0.OJ 12.21 7.973 7.505 .3782 .2167 .0417 2.610 1.538 .7015 .7189 
10.22 1i.95 12.60 15.02 8.675 7,333 .3856 .2076 .0427 .569 1.563 .7302 .7465 
27.29 31.59 33.30 15.02 8.295 6,116 .4913 .1395 .0286 2.267 1.583 .8241 .8351 
44.06 50.57 52.63 18.30 7.852 4.921 .4104 1a60 .0223 4.745 1.611 .8789 .8868 
62.21 69.73 71.24 23.54 8.017 4.142 .4197 .0951 .0203 9.987 1.613 .9051 .9113 
B4.84 89.62 90.03 37.87 8.231 3,200 .3218 -. 0600 -.0130 14.451 1.7743 1.0433 1.0399 

tO.00 100.30 I00.00 42.19 8.310 2.236 .2786 -. 0728 -. 0150 21.926 1.779 1.0432 1.0398 

MOMENTUM AVERAGE ROTOP EFFICIENCY = 
MOMENTUM AVERAGE ROTOR EFFICIENCY = 

.8670 

.8577 
(POLYTROPICI 
(ADIABATIC) 

MOMENTUM AVG. ROTOR PRESS RATIO 
MASS AVERAGE TEMPERATURE RISE = 

1.6179 
1.1715 

H 



NASA SMALL AXIAL COMPRESSOR TEST 6 DECEMBER, 1974 (COMBINED TEMP.) 

ROTOR PERFORMANCE NASA SMALL AXIA. COMPRESSOR (METRIC UNITS) 

90 PERCENT DESIGN SPEED - SCAN NO 12 
EQUTVALFNT WEIGHT FLOW 1.4253 KG/SEC EQUIVALENT SPEED = 68975.570 R.P.M. 
PERCENT DESIGN EOUIVALENIT FLOW= 85.7921 EQUIVALENT FLOW / INLET ANN AREA = 169.4452 KG/SEC-SQ H 

INLET VELOCITY DIAGRAM DATA 

CALCULATED AERODYNAMIC BLOCKAGE= .9933 


PERCENT SPAN OrTA E Vfl Vui 1*i BETAi V1 VUi MI VHi VZ1 Ui 
FROM TIP 
(L. F.) (DEG) (t/SEC) (M/SEC) (DEG) (M/SEC) (H/SEC) (M/SEC IM/SEC) (/SEC) 


0.00 71.81 456.09 433.29 1.365 0.00 142.37 0.00 .426 1142.37 137.79 433.29 

10.22 70.46 436.56 411.42 1.308 0.00 146.02 0.00 .437 146.02 14.2. 411.42 

27.29 67.05 407.09 374.88 1.224 0.00 158.71 0.00 .477 158.71 155.79 374.88 

44.06 64.38 375.93 338.97 1.131 0.00 162.54 0.00 .489 162.54 162.02 338.97 

62.21 62.28 339.05 300.12 1.019 0.00 157.72 0.00 .474 157.72 157.67 300.12 

84.84 59.54 291.99 251.68 .875 0.00 146.02 0.00 .444 148.02 146.03 251.68 

i0O0.0 57.06 261.22 219.23 .782 0.00 142.03 0.00 .425 142.03 137.20 219.23 

EXIT VELOCITY DIAGRAM DATA 

CALCULATED AERODYNAMIC BLOCKAGE = .8676 


PERCFNT SPAN BETA'2 V'2 VLJ2 HI2 BETA2 V2 VU2 M2 VM2 VZ2 U2 
FROM TIP 
IT. F.) (DEG) CM/SEC) IM/SEC) (BEG) (M/SE) (M/SEC) (M/SEC) CM/SEC') (M/SEC) 

0.09 59.60 332.95 287.17 .930 37.56 212.53 129.56 .593 168.48 163.05 416.73 
11.95 55.44 317.42 261.40 .890 37.04 225.60 135.89 .633 18O.08 176.14 397.29 

31.5q 52.03 292.47 230.58 .826 36.83 224.80 134.77 .635 179.93 178.8'0 365.35 

50.57 46.08 264.79 190.72. .752 38.05 233.25 143.76 .662 183.68 183.67 334.49 

69.73 38.74 238.G3 148.95 .679 39.74 241.46 154.37 .689 185.67 185.12 303.32 

89.62 21.67 238.16 87.95 .690 39.59 287.19 183.02 .832 221.32 217.6a 270.97 


100.00 14.87 229.18 58.83 .667 41.40 295.28 195.26 .859 221.50 213.98 254.09 


ROTOR PERFORMANCE DATA 


PERCFNT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE 3 OMEGA* LOSS DEVIATION ROTOR ROTO ROTOR 
LEADING TRAILING FLOW BETA' MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC 
EDGE EDGE (PCT) IDEG) (DEG) (DEG) (DEG) RATIO EFF EFF 

0.00 0.30 O.0 12.21 7.973 7.505 .3782 .2167 .0417 2.610 1.538 .7015 .7189 
10.22 11.95 12.63 15.02 8.675 7.333 .3856 .2076 .0427 .569 1.563 .7302 .7465 
27.29 31.59 33.30 15.02 8.295 6.116 .1913 .1395 .0286 2.267 1.583 .8241 .8351 
44.06 50.'7 52.68 18.30 7.852 4.921 .4104 .1060 .0223 4.745 1.611 .8789 .8868 
62.21 69.73 71.24 23.54 8.017 4.142 .4197 .0951 .0203 9.987 i.b13 .9051 .9113 
84.84 89.62 90.03 37.87 9.231 3.200 .3278 -.0600 -.013o 14.451 1.778 1.0433 1.0399 

100.00 10O.00 100.00 42.19 8.3t0 2.236 .2786 -.0728 -.0150 21.926 1.779 1.0432 1.0398 

MOMENTUM AVERAGE ROTOR EFFICIENCY = .8670 (POLYTROPICI MOMENTUM AVG. ROTOR PRESS RATIO 1.6179


MOMENTUM AVERAGE ROTOR EFFICIENCY = .8577 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1715





NASA SMALL AXIAL COIPRESSOR TCST 6 DECEMfiER, 1974 (COMBINED TEMP.) 

lOR NIs PAG.STATOR PERFORMANCE NASA SHALL AXIAL COMPRESSOR (ENGLISH UNITS) 

IA d 90 PERCENT DESIGN SPEzD - SCAN NO 12 

INLET VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .8888 

PERCENT SPAN BETA 3 V3 VU3 M3 VM3 VZ3 U3 
FPOM TIP 
1L. E.) (DEG) IFT/SECI (FT/SEC) (FT/SECI (FT/SEC) (FT/SEC) 

6.03 33.34 796.35 437.68 .685 665.29 657.98 1327.79 
I1. .2 33.91 817.49 456.07 .705 678.45 677.32 1274.24 
30.50 32.74 827.04 447.32 .720 695.63 695.62 L184.80


49.14 33.62 851.83 471.66 .745 709.33 708.80 1097.40


68.35 35.32 865.47 500.34 .760 706.18 703.60 1007.34


88.85 36,26 990.62 585.85 .882 798.62 788.09 911.17



100.00 37.56 1019.93 621.68 .912 808.56 786.22 858.9±



EXIT VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE .9080



PERCFNT SPAN BETA 4 V4 VU4 H4 VH4 VZ4 U4


FROM TIP


(T. El) (DEG) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC (FT/SEC)



0.00 -8.31 816.87 -118.06 .705 808.29 808.29 1318,16


11.21 -8.25 835.72 -119.93 .723 827.07 826.97 1273.01


29.97 
 -6.58 841.40 -96.35 .734 835.87 835.50 1197.42


48.29 -6.?3 857.52 -93.11 .751 852.45 851.58 1123.60


66.96 -7.92 837.11 -115.39 .732 829.12 828.66 t048.38


87.99 -7.23 842.11 -1G6.69 .734 835.32 832.27 963.65



100.00 -7.27 850.23 -107.58 .742 843.40 843.40 95.26 

STATOR PERFORMANCE DATA



PERCENT SPAN FROM TIP MASS DELTA INCIDE14CE ANGLE 0 OMEGA LOSS DEVIATION STAGE STAGE STATOR 
LEADING TRAILING FLOM BETA MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS TEMP POLYTROPIC


EDGE EDGE (PCT) (DEG) (DEG) (DEG) (DEG) RATIO RATIO EFF



0.00 0.00 0.00 41.65 -2.979 -6.90± .2273 .1263 .0450 13.870 1.486 1.1862 3.0099


11.42 11.21 12.60 42.16 -2.269 -5.b06 a220 .1250 .0430 8.333 1.508 1.1862 3.2832


30.50 29.97 13.30 39.32 -3.870 -7.168 .1966 .1380 .0451 6.641 1.519 1.1698 4.2401


49.14 48.29 52.68 39.85 -4.182 -7.163 .1927 .1451 .0442 5.777 1.539 l.1658 9.7655


68.35 66.96 L1.24 43.24 -4.355 -7.185 .23±0 .2048 .0582 3.186 1.508 1.1615 -1.5949


88.85 87.99 90.03 43.54 -6.277 -9.119 .3272 .3887 .I020 4.251 1.504 1.1710 -. 1345


100.00 00O00 100.00 44.82 -7.076 -10.517 .3382 .3105 .0930 11.431 1.504 1.1711 .0326



MOMENTUM AVERAGE STAGE EFFICIENCY = .7477 (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO 1.5143 
MOMENTUM AVFRAGE STAGE EFFICIENCY = .7326 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 1.115 

H


0 



NASA SMALL AXIAL COMPRtSSOR TEST 6 DECEMBER. 1974 (COIIBINED TEMP.) 

STATOR PERFORMANCE NASA SHALL AXIAL COMPRESSOR IMETRIC UNITS) 

90 PERCENT DESIGN SPEED - SCAN NO 12 

INLET VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE B0888 

PERCENT SPAN 
FROM TIP 
(L. E.) 

BETA I 

(DEG) 

V3 

(M/SEC) 

VU3 

(M/SEC) 

M3 VMS 

(H/SEC) 

VZ3 

4H/SEC) 

U3 

(M/SEOI 

0.O 
1t.42 
30.50 
49.14 
68.35 
8.83' 

1100.00 

33.34 
33.91 
32.74 
33.62 
35.32 
36.26 
37.56 

242.73 
249.17 
252.08 
259.64 
263.79 
301.94 
310.88 

133.40 
139.01 
136.34 
143.76 
152.50 
178.57 
189.49 

.685 

.705 

.720 

.745 

.760 

.882 

.912 

202.78 
206.79 
212.63 
216.20 
215.24 
243.48 
246.45 

200.55 
206.45 
212.03 
216.04 
214.46 
240.21 
239.64 

404.71 
388.39 
361.13 
334.49 
307.04 
277.73 
261.80 

EXIT VELOCITY DIAGRAM OATA 
CALCULATED AERODYNAMIC BLOCKAGE .9080 

PERCENT SPAN 
FROM TIP 
(T. F.) 

BETA 4 

(OPGI 

V4 

(M/SEC) 

VU4 

(M/SEC) 

4 

(H/SECI 

VZ4 

(M/SEC) 

U4 

IH/SEC) 

O,a 
11.21 
29.97 
48.29 
66.96 
87.99 

t01.60 

-8.31 
-8.25 
-6.58 
-6.23 
-7.92 
-7.28 
-7.27 

248.98 
254.73 
256.46 
261.37 
255.15 
256.67 
259.15 

-35.98 
-36.56 
-29.37 
-26.38 
-35.17 
-32.52 
-32.79 

.705 

.723 

.734 

.751 

.732 

.734 

.742 

246.37 
252.09 
254.77 
259.83 
252.72 
254.61 
257.07 

246.37 
252.06 
254.66 
259.56 
252.58 
253.68 
257.6 

40L.78 
388.01 
364.97 
342.47 
319.55 
293.72 
278.97 

STATOR PERFORMANCE DATA 

PERCENT SPAN FROM TIP 
LEADING TRAILING 
EDGE EDGE 

MASS 
FLOW 
(PCT) 

DELTA 
BETA 
(DEG) 

INCIDENCE ANGLE 
MEAN SUCT SUR 
(DEG) (DEGI 

0 
FACTOR 

OIIEGA 
BAR 

LOSS 
PARAMETER 

DEVIATION 
ANGLE 
(DEG) 

STAGE 
PRESS 
RATIO 

STAGE 
TEMP 
RATID 

STATOR 
POLYTROPIC 

EFF 

0.00 
1i.4? 
30.50 
49.14 
68.35 
88.85 
100.00 

0.00 
11.21 
29.97 
48.29 
66.96 
87.99 

±00.00 

0.00 
12.60 
33.30 
52.68 
71.24 
90.03 
110.00 

41.65 
42.16 
39.32 
39.85 
43.24 
43.54 
44.82 

-2.979 
-2.269 
-3.870 
-4.182 
-4.355 
-6.277 
-7.076 

-6.901 
-5.606 
-7.168 
-7.163 
-7.185 
-9.119 

-1.o517 

.2273 

.2220 

.1966 

.1927 

.2310 

.3272 

.3382 

.1263 

.1250 

.1380 

.1451 

.2048 

.3887 

.3705 

.0450 

.0430 

.0451 

.0442 

.0582 
,1020 
.0930 

13.870 
8.333 
6.641 
5.777 
3.186 
4.251 

11.431 

1.486 
1.508 
1.519 
1.539 
1.508 
1.504 
1.504 

1.1862 
1.1862 
1.1698 
1.1658 
1.1615 
1.1710 
1.1711 

3.0099 
3.2832 
4.2401 
9.7655 
-1.5949 

-. 1345 
.0326 

MOMENTUM AVERAGE STAGE EFFICIENCY = .7177 (POLYTPOPIC) MOMENTUM AVG. STAGE PRESS RATIO = 1.5143


MOMENTUM AVEPAGE STAGE EFFICIENCY = .7326 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1715





NASA SMALL AXIAL C0IIPRESSOR TEST 6 DECEMBLR, 1974 (GOM3INED ILMP.) 

ROTOR PERFORIIANCE NASA SMALL AXIAL COMPRESSOR (ENGLISH UNITS)



94 PERCENT DESIGN SPEED - SCAN NO 14 
EQUIVALENT WrIGHT FLOW 3.2397 LM/SEC EOUIVALENT SPEED = 72103.806 R.P.M. 
PERCENT DWSIGN EQUIVALENT FLOW 33.4546 EQUIVALENT FLOW / INLET ANN AREA = 35.7822 LBM/SEC-SQ FT 

INLET VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE = .9634



PERCENT SPAN BETA i V*i VU*i Hi BETAl V1 VUl M Vmi VZi ULi 
FROM TIP 
(L. E.) (DEG) (FT/SEC) (FT/SEC) (DEG (FT/SECI (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC)



0.00 71.89 1563.51 1486.04 1.428 0.00 486.05 0.00 .444 106.05 470.40 1486.04


±9017 70.55 1496.85 ±lt±.41 1.369 0.00 498.49 0.00 .456 498.49 482.17 1411.41


27.16 67.17 1396,03 1286.63 1.281 0.00 541.75 0.00 .497 541.75 531.80 1286.63


43.95 64.50 1288,92 1t63.40 1.185 0.OD 554.82 0.00 .510 554.82 553.0C 1163.40


62.23 62.40 1161.28 1029.15 1.066 0.00 53F.97 0.00 .494 537.97 537.79 1029.15


84.94 59.68 999.11 862.44 .914 0.00 504.41 0.00 .461 504.41 497.63 862.44



100.00 57.24 894.08 751.89 .817 0.00 483.77 0.00 .442 483.77 467.33 751.89



EXIT VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE = .8571



PERCENT SPAN BFTA#2 V#2 VU'2 M 2 BETA2 V2 VU2 H2 VH2 VZ2 UZ


FPOM TIP


(T. E.) (DEG) IFT/SEC) (FT/SEC) (DEG) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC)



0.10 59.25 1132,09 972.91 .958 38.25 737.07 456.31 .624 578.84 560.20 1429.23


11.79 55.65 1072,09 885.15 .910 38.34 771.15 478.32 .655 604.88 591.66 1363.47


31.52 52.03 982.27 f74.31 .840 38.40 771.24 479.08 .660 604.40 600.63 1253.40


50.33 45.69 903.30 646.43 .779 38.50 806.16 501.80 .695 630.95 630.91 1148.23


69.36 38.49 801.10 498.56 .694 40.93 823.99 543.77 .719 627.05 625.2L 1042.33


89.44 21.59 796.83 293.15 .701 40.69 977.24 637.17 .860 740.94 728.77 930.32



100.00 14.47 765.80 191.41 .677 42.52 1006.10 68G.03 .889 741.49 716.29 871.44



ROTOR PERFORMANCE DATA



PERCENT SPAN FROM TIP HASS DELTA INCIDENCE ANGLE 0 OMEGA* LOSS DEVIATION ROTOR ROTOR ROTOR


LEADING TRAILING FLOW BETA* MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC


EDGE EDGE (POT) (DEG) (DEG) (DEG) (DEG) RATIO EFF EFF



0.00 0.00 0.00 12.64 8.051 7.583 .3871 .2190 .0426 2.259 1.626 .7121 .7310


10.17 11.79 12.56 14.89 8.752 7.413 .3996 .2198 .0450 .752 1.641 .7263 .7446


27.16 31.52 33.18 15.14 8.386 6.215 .4102 .1575 .032? 2,233 1.662 .8100 .8239


43.'95 50.33 52.58 18.61 7.959 5.034 .4162 o1031 .0219 4.268 1.701 .8865 .8947


62.23 69.36 71.27 a3.91 8.145 4.270 .4357 .1109 .0237 9.423 1.695 .8940 .9016


64.94 89.44 90.11 38.09 8.383 3.348 .3486 -.0301 -.0065 14.102 1.862 1.0211 1.0±93


100.00 100.00 130.00 42.77 8.490 2.416 .3022 -.0374 -.0077 21.526 1.861 1.0211 1.0193



MOMFNTUM AVERAGE ROTOR EFFICIrNCY = .8613 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO = 1.7003 
MOMENTUM AVERAGE ROTOR EFFICIENCY ..8505 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1922 

H 



H 

NASA SMALL AXIAL COMPRESSOR TEST b DECEMBER, 1974 (COMBINEO TEMP.)



ROTOR PERFOkMANCE NASA SMALL AXIAL COMPRESSOR (METRIC UNITS) 

94 PERCENT DESIGN SPEED - SCAN NO 14 
EQUIVALENT WEIGHT FLOW 1.4695 KG/SEC EQUIVALENT SPEED = 72103.806 R.P.M. 
PERCENT DESIGN EQUIVALENT FLOW = 88.4546 EQUIVALENT FLOW / INLET ANN AREA = 174.7040 KG/SEC-SQ H 

INLET VELOCITY DIASRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9834 

PERCENT SPAN RETAS1 Vfl VUD Ml BETAi Vt VUi Mi VM1 VZi Ut


FROM TIP


(L. E.) (OEGI ('/SFC) (M/SECI (DEG) (N/SEt) (M/SEC) (H/SEC) (H/SEC (HNSEC)



0.00 71.89 4f6.56 452.95 1.428 0.00 148.15 0.00 .444 148.15 143.38 452.95


10.17 70.55 456.24 430.20 1.36q 0.00 151.94 0.00 .456 151.94 146.97 430.20


27.16 67.17 425.51 392.16 1.281 0.00 165.13 0.00 .497 165.13 162.00 392.16


43.95 64.50 392.86 354.60 1.185 0.00 16g.1i 0.00 .510 169.11 16B.57 354.60


62.23 62.40 353,96 313.69 1.066 D.00 163.97 0.00 .494 163.97 163.92 313.69


84.94 59.68 304.53 262.87 .9t4 0.00 153.74 0.00 .461 153.74 151.68 262.87



10O.00 57.24 272.52 229.18 .817 0.00 147.45 0.00 .442 147.45 142.44 229.18



EXIT VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE = .8571



PERCENT SPAN BETA*2 V*2 VUV2 Mv2 OETA2 V2 VU2 M2 VM2 VZ2 U2


FROM TIP


(T. E.) (DIG) ('/SEC) (MISEC) (DEG) (M/SEC) (M/SEC) (H/SEC) (M/SEC) (M/SEC)



0.00 59.25 345.06 296.54 .958 38.25 22t.66 139.08 .624 176.43 170.75 435.63


11.79 55.65 326.77 269.79 .910 38.34 235.05 145.79 .655 184.37 180.34 415.59


31.52 52.03 24q.40 236.01 .840 38.40 235.07 146.02 .660 184.22 183.07 382.03


50.38 '5.69 275.33 197.03 .779 38.50 245.72 152.95 .695 192.31 192.30 349.98


69.36 38.49 244.17 151.96 .694 40.93 252.98 165.74 .719 191.13 190.56 317.70


89.44 21.59 242.87 89.35 .701 40.69 297.86 194.21 .860 225.84 222.13 283.56



100.00 14.47 233.41 58.34 .677 42.52 305.66 207.27 .889 226.01 218.32 265.62



ROTOR PERFORMANCE DATA



PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE 0 OHEGA* LOSS DEVIATION ROTOR ROTOR ROTOR 
LEADING TRAILING FLOW BETA* MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC 
EDGE EDGE (PCT) (DEG) (DEG) (DEG) (DEG) RATIO EFF EFP 

0.00 0.00 0.00 12.64 8.051 7.583 .3871 .2190 bi426 2.259 1.626 .7121 .7310 
10.17 11.79 12.56 14.89 8.752 7.41S .3996 .2198 .0450 .752 1.641 .7263 .7446 
27.16 31.52 33.18 15.14 8.386 6.215 .4102 .1575 .0322 2.233 1*662 .8106 .8239 
43.95 50.38 52.51 16.81 7.959 5.034 .4162 .1031 .0219 4.26a 1.701 .8865 .8947 
62.23 69.36 71.27 23.91 8.145 4.270 .4357 .1109 .0237 9.423 1.696 .8940 .9016 
84.94 a9.44 90.1± 38.09 8.383 3.348 .34B6 -.0301 -. Uj65 14.102 1.862 1.0211 1.0193 
100.00 100.00 110.00 42.77 8.490 2.416 .3022 -.0374 -.0077 21.526 1.861 1.02±1 1.0193 


MOMENTUM AVERAGE ROTOR EFFICIENCY = .8613 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO = 1.7003


MOMENTUM AVERAGE ROTOR EFFICIFNCY = .8505 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1922





NASA SlIALL AXIAL COMPRESSOR T.ST 6 DrCEMOER, 1974 (COMBINED TEMP.) 

STATOO PERFORMAINCE NASA SMALL AXIAL COMPRESSOR (ENGLISH UNITS) 

q4 PLRCENT DESIGN SPEEO - SCAN NO 14 

INLET VELOCITY DIAGRA1 DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .8847 

PERCENT SPAN BETA 3 Vs VU3 M3 VH3 VZ3 U3 
FROM TIP 
(L. E.) (DCGI (FT/SEC) (FTI/SEC) iFTISEC) (FT/SEC) (FT/SEC) 

0.00 34.37 832.31 469.86 .712 687.01 679.46 1388.01 
11.30 35.37 845.48 489.38 .724 689.45 688.31 1332.65 
30.42 34.42 857.54 484.67 .741 707.43 701.42 1238.93 
48.97 34.41 888.11 501.90 .774 732.69 732.15 1148.01 
68.08 36.75 898.55 537.58 .785 720.LI 711.38 1054.34 
88.76 37.53 1021.20 622.02 .905 809.9G 799.02 952.98 
1o.00 38.84 1051.96 659.69 .937 8119.40 796.76 897.87 

EXIT VELOCITY DIAGRAM DATA 
CALCULATFD AERODYNAMIC BLOCKAGE .8972 

PERCENT SPAN BETA 4 V4 VU4 H4 VH4 VZ4 U4 
FROM TIP 
(T. E)) (DEG) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC) (FY/SEC) 

O.GQ -8.13 823.65 -116.48 .704 815.37 815.37 1377.95 
11.22 -8.07 841.29 -1±8.10 .720 832.96 832.86 1330.69 
30.01 -6.39 848.97 -94.56 .733 843.69 843.32 1251.53 
48.35 -6.07 867.90 -91.76 .754 863.04 862.15 1±74.30 
67.04 -7.59 850.43 -112.27 .738 842.99 842.53 1095.59 
88.04 -6.25 644.99 -91.94 .730 839.97 836.90 1007.12 

100.00 -6.23 852.43 -92.48 .737 847.40 847.40 956.76 

STATOR PERFORMANCE DArA 

PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE 2 OMEGA LOSS DEVIATION STAGE STAGE STATOR 
LEADING TRAILING FLOW BETA MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS TEMP POLYTROPIC 
EDGE EDGE (PCTI (DEG) (DEG) (OEGI (DEG) RATIO RATIO EFF 

0.00 0.00 0.00 42.50 -1.949 -5.871 .2659 .1439 .0513 14.050 1.559 1.2089 -4.7397 
11.30 11.22 12.56 43.44 -.808 -4.151 .2542 .1237 .0425 8.511 1.581 1.2c6 -9.2554 
3n.42 30.91 33.18 40.81 -2.193 , -5.493 .2298 .1321 .G432 6.817 1.595 1.1924 -4.4017 
48.97 48.35 52.58 40.48 -3.377 -6.361 .2R38 .1419 .0433 5.937 1.622 .i845 -1.5281 
68.08 67.94 71.27 44.33 -2.891 -5.729 .2551 .1789 .C509 3.521 1.593 1.1816 -.3860 
88.76 88.0. 90.11 43.77 -4.984 -7.832 .3496 .3740 .0984 5.284 1.575 1.1699 .0504 

101.00 100.00 io0.O 45.07 -5.795 -9.236 .3612 .3564 .0696 12.472 1.575 1.1898 .1831 

MOMENTUM AVFRAGE STAGE EFFICIFNCY= .7543 (PnLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO = 1.5919 
MOMENTUM AVERAGE STAGE EFFICIFNCY = .7378 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.1922 

H 
P 
H 



NASA SIALL AXIAL COMPRESSOR TfST 6 DECEMBER, 1974 (COMBINED TEMP.)



STATOR PERFOPM4NCE NASA SMALL AXIAL COMPRLSSOR (METRIC UNITSI



94 PERCENT DESIGN SPCED - SCAN NO 14 

INLET VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .8847 

PERCENT SPAN 
FROM TIP 
(L. F.) 

BETA 3 

(DEG) 

V3 

(M/SEC) 

VU3 

(M/SEC) 

M3 VM3 

(M/SEC) 

VZ3 

(H/SEC) 

U3 

(M/SEC) 

0.00 
11.30 
30.42 
45.97 
68.08 
88.76 

100.00 

34.37 
35.37 
34.42 
34,41 
36.75 
37.51 
38.84 

253.69 
257.70 
261.38 
270.70 
273.88 
311.26 
320.64 

143.21 
149.16 
147.73 
152.98 
163.85 
189.59 
201.07 

.712 

.724 

.741 

.774 

.785 

.905 

.937 

209.40 
210.14 
215.62 
223.33 
219.46 
246.86 
249.75 

207.10 
209.80 
215.62 
223.16 
218.66 
243.54 
242.85 

423.07 
406.19 
377.63 
349.91 
321.36 
290.47 
273.67 

EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .8972 

PERCENT SPAN 
FROM TIP 
(T. E.) 

BETA 4 

(DEG) 

V4 

IN/SEC) 

VU4 

(M/SEC) 

M4 V4 

(M/SEC) 

VZ4 

(M/SEC) 

U4 

(M/SEC) 

0.00 
11.22 
30.01 
48.35 
67.04 
88.04 

±00.00 

-8.13 
-8.07 
-6.39 
-6.07 
-7.59 
-6.25 
-6.23 

251.05 
256.43 
258.77 
264.54 
259.21 
257.55 
259.82 

-35.50 
-36.00 
-28.82 
-27.97 
-34.22 
-28.02 
-28.19 

.704 

.720 

.733 

.754 

.38 

.730 

.737 

248.53 
253.89 
257.16 
263.05 
256.94 
256.02 
258.29 

248.53 
253.86 
257.04 
262.78 
256.80 
255.09 
258.29 

420.00 
405.59 
381.47 
357.93 
333.93 
306.97 
291.62 

STATOR PERFORMANCE DATA 

PERCFNT SPAN FROM TIP 
LEADING TRAILING 
EDGE EDGE 

MASS 
FLOW 
(PCT) 

DELTA 
BETA 
(DEG) 

INCIDENCE ANGLE 
MEAN SUCT SUR 
(DEG) (DEG) 

0 
FACTOR 

OMEGA 
OAR 

LOSS 
PARAMETER 

DEVIATION 
ANGLE 
(DEG) 

STAGE 
PRESS 
RATIO 

STA.E 
TEMP 
RATIO 

STATOR 
POLYTROPIC 

EFF 

0,0) 
11.30 
30.42 
48.97 
68.08 
88.76 

100.00 

0.00 
11.22 
30.01 
46.35 
67.04 
88.04 
100.00 

0.00 
12.56 
33.18 
52.58 
71.27 
90.11 
100.00 

42.50 
43.44 
40.81 
40.48 
44.33 
43.77 
45.07 

-1.949 
-. 808 
-2.193 
-3.377 
-2.891 
-4.984 
-5.795 

-5.871 
-4.151 
-5.493 
-6.361 
-5.729 
-7.832 
-9.236 

.2659 

.2542 

.2298 

.2238 

.2551 

.3496 

.3612 

.1439 

.1237 

.1321 

.1419 

.1789 

.3740 

.3564 

.0513 

.0425 

.0432 

.0433 

.0509 

.0984 
;0896 

14.050 
8.5±1 
6.817 
5.937 
3.521 
5.284 

12.472 

1.559 
1.581 
1.595 
1.622 
1.593 
1.575 
1.575 

i.2089 
1.2089 
1.1924 
1.1846 
1.1816 
1.1899 
1.1898 

-4.7397 
-9.2554 
-4.4017 
-1.5281 
-.3800 
.0504 
.1831 

MOMENTUM AVERAGE STAGE EFFICIENCY = .7543 (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO 1.5919


MOMENTUM AVERAGE STAGE EFFICIENCY = .7378 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 1.1922





2 tA'jlNASA SMALL AXIAL COHPPESSOR TEST 6 IDECEMB3ER, 1974 (COMBINED) TEMP. I 

ROTOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (ENGLISH UNITS) 

94 PERCEIIT DESIGN SPEED - SCAN NO 15 
EQUIVALENT WEIGHT FLOWI = 3.2278 LOM/SEC EQUIVALENT SPEED = 72144.309 R.P.M. 
PERCENT DESIGN EQUIVALENT FLOW %8.1273 EQUIVALENT FLOW / INLET ANN AREA = 35.6496 LBM/SEC-SQ FT 

INLET VELOCITY OIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9849 

PERCENT SPAN DETAAi V~i VUHi MVI BETAl Vi VUI MI VHi VZi U1 
FROM TIP 
(L. E.1 (DEG) (FT/SEt) (FT/SEt) (nEG) (FT/SEC (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC) 

0.00 71.94 1563.91 1486.88 1.428 0.00 484.77 0.00 .443 484.77 469.15 L486.88 
9.47 70,63 1498.41 141d.61 1.370 0.00 496.93 0.00 .454 496.93 480.65 1413.61 

26.70 67.32 1393.94, 1290.76 1.284 0.00 539.39 0.00 .495 539.39 529.48 L290.76 
43.30 64.71 1292,71 16iMi 1.188 0.00 552.25 0.00 .507 552.25 550.48 1168.81 
61.49 62,65 165.54 1035.22 1.069 0.00 535.54 0.00 .491 535.54 535.36 1035.22 
84.51 59.90 1001.01 866.12 .916 0.0 501.98 0.00 .459 501.98 495.24 866.12 

100.00 57.30 893? 752.32 .816 0.00 481.59 0.00 .440 481.59 465.22 752.32 

EXIT VELOCITY DIAGRAM DATA 

CALCULATED AERODYNAMIC BLOCKAGE = .8758 

PERCENT SPAN OFrA*2 V*2 VU*2 M*2 BETA2 V2 VU2 M2 VH2 VZ2 U2 
FFOM TIP 
(T. F.) (IEG) (FT/SEr) (FT/SEt) (BEG) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC) 

0.00 59,13 1117.71 959.34 .943 39.30 741.95 470.69 .626 573.53 555.06 1430.03 
11.31 55.72 1058.26 874.47 .096 39.56 773.12 492.43 .655 596.01 582.99 1366.89 
30.37 52,44 973.35 771.62 .811 39.49 768.79 488.90 .656 593.31 589.62 1260.52 
4H.60 46.30 905.95 654.96 .780 38.83 803.49 503.81 .692 625.91 625.88 1158.77 
66.99 39.85 797.46 5110.5 .6q9 41.68 814.72 545.13 .708 612.19 610.38 1066.18 
88.04 24,i0 721.27 294.49 .628 44.37 921.12 644.17 .803 658.42 647.60 938.66 

±00.00 15.14 682.81 178.28 .598 46.46 956.87 693.65 .838 659.13 636.73 871.93 

ROTOR PERFORMANCE DATA 

PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE 0 OMEGA* LOSS DEVIATION ROTOR ROTOR ROTOR 
LEADING TRAILING FLOW BETA* MEAN SUCT SUR FACTOR OAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC 
EDGE rOGE (PCT) (OFG) (DEG) (QEG) (DEG) RATIO EFF EFF 

0.00 0.00 0.OC 12.82 8.106 7.638 .3999 .2212 .u432 2.137 1.655 .7165 .7358 
9.97 11.31 12.35 14.91 8.797 T.469 .4131 .2247 .01459 .723 1.666 .7272 .7459 

26.70 30.37 32.69 14.84 8.463 6.321 .4207 .1643 .0333 2.236 1.679 .8068 .8204 
43.30 48.60 51.95 18.41 8.078 5.189 .4174 .0994 .0208 4.034 1.718 .8921 .9000 
61.49 66.99 70.63 2Z2.79 8.309 t.461 .4431 .1198 .0251 8.875 1.701 .887 .8953 
84.51 88.04 89.81 35.8t 8.556 3.535 .4284 .1125 .0240 14.603 1.778 .9212 .9273 
10.00 1oC.00 100.0p 4.24 8.623 2.549 .3976 .1380 .0283 22.16O 1.779 .9213 .9274 

MOMENTUM AVERAGE ROTOR EFFICIENCY = .8449 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO = 1.7008


MOMENTUM AVERAGE ROTOR EFFICIENCY = .6329 (ADIABATIC) IIASS AVERAGE TEMPERATURE RISE 1.1964





NASA SMALL AXIAL COMPRESSOR TEST 6 DECEMBER, 1974 (CrIMBINEO TEMP.)



ROTOR PERFORMANCE NASA SMALL AXIA. OMPRESSOR (METRIC UNITS)



94 PERCENT DESIGN SPEED - SCAN NO 15


EQUIVALENT WEIGHT FLOW 1.4641 KG/SEG EQUIVALENT SPEED = 72144.309 R.P.M.


PERCENT DESIGN EQUIVALENT FLO14 88.1273 EQUIVALENT FLOW / INLET ANN AREA = 174.0574 KG/SEC-SQ M



INLET VELOCITY DIASRAH DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9849 

PERCENT SPAN BETA1t V*1 VUIL Ht BETAi V1 VUI Hi Vf1 VZi Ul 
FROMI TIP 

(L. F.) (DEG$ I/SEC) (H/SEC) (DEG) (M/SEC) (H/SEC) (M/SEC) (H/SEC) (M/SEC) 

0.00 7t.94 476.68 453.20 1.428 6.00 14r.76 0.00 .443 147.76 143.00 453.20


9.97 74.63 456.72 430.87 1.370 0.00 151.46 0.00 .454 151.46 146.51 430.87 

26.70 61.32 426.40 393s.2 1.284 O.O0 164.41 0.00 .495 164.41 161.39 393.42 
43.30 64.71 394.02 356.25 1.188 0.00 163.33 0.00 .507 168.33 167.79 356.25 
61.49 62.65 355.26 315.54 1.069 0.00 163.23 0.00 .491 163.23 163.18 315.54


84.51 59.90 305.13 263.99 .916 0.00 153.00 0.00 .459 153.00 150.95 263.99



1O.00 57.38 272.26 229.31 .816 0.00 146.79 O.0 .440 146.79 141.85 229.31



EXIT VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE = .8758



PERCFNT SPAN BETA*2 V4 2 VUV2 M*2 BETA2 V2 VU2 H2 VM2 VZ2 U2


FROM TIP


IT. F.) (9EG) ("/SEC) (M/SEe) (BEG) (M/SECI (K/SECI (M/SEC (H/SE6) (M/SEC)



0.00 59.13 340.68 292.41 .943 39.38 226.14 143.47 .626 174.81 169.18 435.87


11.31 55.72 322.56 266.54 .895 39.56 235.65 150.09 .655 181.66 177.69 416.63


30.37 5?.44 296.68 235.19 .831 39.49 234.33 149.02 .656 180.84 179.71 384.21


48.60 46.30 276.13 199.63 .780 38.83 244.90 153.56 .692 190.78 ±90.71 353.19


66.9q 39.8r 243.07 155.77 .689 41.68 249.85 166.16 .708 186.60 186.05 321.92


88.04 24.10 219.84 09.76 .628 44.37 280.76 196.34 .803 200.69 197.39 286.10



100.00 15.14 20q.i2 54.34 .598 46.46 291.65 211.42 .838 200.90 194.07 265.76



ROTOR PERFORMANCE DATA



PERCENT SPAN FROM TIP 'ASS DELTA INCIDENCE ANGLE 0 OMEGA* LOSS DEVIATION ROTOR ROTOR ROTOR


LEANING TRAILING FLOW BETA* MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC


EDGE EDGE (PCT) (DEG) (DEG) (DEG) (DEG) RATIO EFF EFF



0.00 0.00 0.00 12.82 8.106 7.638 .3999 .2212 .0432 2.137 1.655 .7165 .7358


9.97 11.31 12.3b 14.91 8.797 7.469 .4131 .2247 .0459 .723 1.666 .7272 .7459



26.70 30.37 32.69 14.88 8.463 6.321 .4207 .1643 .0333 2.236 1.679 .8068 .8204


43.30 48.60 r1.95 18.41 8.078 5.189 .4174 0994 .0208 4.034 1.718 .8921 .9000


61.49 66.99 70.65 22.7q 8.309 4.461 .4431 .1198 .0251 8.875 1.701 .8872 .8953


84.51 88.04 89.81 35.81 8.556 3.535 .4284 .1125 .0240 14.603 1.778 .9212 .9273



100.00 100.08 10a.00 t2.24 8.523 2.549 .3976 1ja8 .0283 22.187 1.779 .9213 .9274



MOME14TUM AVERAGE ROTOR EFFICIFNCY = .8449 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO 1.7008


MOMENTUM AVFRAGE ROTOR EFFICIENCY = .8329 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 1.1964





NASA S ALL AXIAL COXPP:SSOR r ST t DECEMBER, 1971, (COH8IIJED TEMP.) 

QUAj" STATOR PCRFORMANCE NASA SMALL AXIAL COIPRESSOR (ENGLISH UNITS) 

94 PFPCENT DESIGN SPEED - SCAN NO 15



INLET VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9047 

PERCFHT SPAN BETA 3 V3 VU3 M3 VM3 V13 U3


FROM TIP


(L. F.) (DFG) (FT/SEC) (FT/SECO (FT/SEC) (FT/SEC) (FT/SEG) 

a.00 35,66 831.34 484.66 .709 675.44 668.03 1388.79


10.87 36.71 843.20 504.00 .720 675.99 674.87 1335.51


29.36 35.60 850.40 495.08 .733 691.42 691.42 1244.79


47.35 34.q6 880.79 504.76 .766 721.82 721.29 t156.60


65.92 37.61 885.34 540.36 .771 701.31 698.75 1065.51


87.45 40.62 967.50 629.89 .849 734.36 724.50 959.94


flOO.0 41,94 1006.77 672.81 .888 748.94 728.24 898.37



EXIT VELOCITY DIAGRAM DATA


CALCULATED ALRODYIAMI3 BLOCKAGE .9133



PERCENT SPAN BETA 4 V4 VU4 H4 VM4 VZ4 U4 
FROM TIP 
(T. 0) (BEG) (FT/SEC) IFT/SEC) (FT/SCO) (FT/SEC| (FTI/SEC)



n.oo -7.79 732.99 -99.35 .6±8 726.23 726.23 1378.72


11.22 -7.77 751.74 -101.61 .635 744.84 744.75 1331.42


29.99 -7.09 763.92 -94.33 .651 758.08 757.74 1252.34


48.30 -6.75 732.38 -91.97 .672 776.95 776.15 1175.16


66.98 -7.53 771.62 -11.78 .663 764.88 764.46 1096,45


88.q4 -5.61 781.57 -76.42 .669 777.82 774.98 1007.70


100.00 -5.54 787.78 -76.31 .675 784.11 784.11 957.30



STATOR PERFORMANCE DATA



PERCENT SPAN FROM TIP ASS DELTA INCIDENCE ANGLE 2 OMEGA LOSS DEVIATION STAGE STAGE STATOR 
LEADING TRAILING FLOU BETA MEAN SUCT SUR FACTOR BAR PARAHEITER ANGLE PRESS TEMP POLYTRUPIC 
EDGE EDGE (PCT) (DEG) (DEG) (BEG) (DEG) RATIO RATIO EFF 

0.00 0,00 0.06 43.45 -.657 -4.579 .3731 .1081 .0386 14.393 1.604 1.2156 .5960


10.87 11.22 12.35 44.48 .542 -2.819 .5579 .0850 .0292 8.812 1.625 1.2156 .6588


29.36 29.99 32.69 42.70 -.951 -4.283 .3281 .67d7 .0231 6.121 1.644 1.1974 .7012


47.35 48.30 51.95 41.72 -2.683 -5.691 .3167 .0898 .0273 5.259 1,668 1.1870 .6573


65.92 b6.98 70.63 45.14 -1.744 -4.644 .3321 .0917 .0261 3.529 1.651 1.184 .6933


87.45 88.04 89.81 46.23 -1.579 -4.500 .3779 .1855 .0488 5.919 1.655 1.1937 .5773


10O.00 100.00 100.00 47.47 -2.691 -6.138 .3957 .1737 .0437 13.163 1.655 1.193B .6524



MOMENTUM AVERAGE STAGE EFFICIENCY = .7934 (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO 1.6467 
MOMENTUM AVERAGE STAGE EFFICIENCY = .7785 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 1.1964 



NASA S'IALL AXEAL COMPRESSOR TEST 6 DECEMBER, 1974 (COHBItIED TEMP.) 

STATOR PERFORMANCE NASA SHALL AXIAL COMPRESSOR (METRIC UNITS)



94 PEPCENT OESIGN SPEED - SCAN lO 15 

INLET VELOCITY DIAGRAM DATA 
CALCULATED AEROOYNA1IC BLOCKAGE .9047 

PERCENT SPAN 
FROM TIP 
(L. E.) 

BETA 3 

(BEG) 

V3 

(M/SEC) 

VU3 

(M/SE) 

M3 VM3 

(M/SEC) 

VZ3 

IM/SEC) 

U3 

IHISEC) 

0.00 
10.87 
29.36 
47.35 
65.92 
87.45 

100.00 

35.66 
36.71 
35.60 
34.96 
37.61 
40.62 
41.94 

253.39 
257.01 
259.20 
268.47 
269.85 
294.89 
306.86 

147.73 
153.62 
150.90 
153.85 
1b4.7O 
191.99 
205.07 

.709 

.720 

.733 

.766 

.771 

.849 

.888 

205.88 
206.04 
210.75 
220.01 
213.76 
223.83 
228.28 

203.61 
205.70 
210.74 
219.85 
212.98 
220.83 
221.97 

423.30 
407.06 
379.41 
352.53 
324.77 
292.59 
273.82 

EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE .9133 

PERCENT SPAN 
FROM TIP 
(T. E.) 

BETA 4 

(DEG) 

V4 

(M/SECW 

VU4 

(M/SEa) 

M4 VM4 

(H/SEC) 

VZ4 

(N/SEC) 

U4 

(N/SEC) 

0.00 
±1.22 
29.99 
48.30 
66.98 
88.04 

100.00 

-7.79 
-7.77 
-7.09 
-6.75 
-7.58 
-5.61 
-5.54 

223.42 
229.13 
232.84 
23B.47 
235.19 
238.22 
240.12 

-30.28 
-30.97 
-28.75 
-28.03 
-31.02 
-23.29 
-23.17 

.618 

.635 

.651 

.672 

.663 

.669 

.675 

221.35 
227.03 
231.06 
236.82 
233.13 
237.08 
239.00 

221.35 
227.00 
230.96 
236.5? 
233.01 
236.21 
239.00 

420.23 
405.82 
381.71 
358.19 
334.20 
307.15 
291.78 

STATOR PERFORMANCE DATA 

PERCENT SPAN FROM TIP 
LEADING TRAILING 
EDGE EDSE 

MASS 
FLOW 
(PCT) 

DELTA 
BETA 
'(DEG 

INCIDENCE ANGLE 
MEAN SUCT SUR 
(DEG) (DEG) 

D 
FACTOR 

OMtEGA 
BAR 

LOSS 
PARAMETER 

DEVIATION 
ANGLE 
(DEG) 

STAGE 
PRESS 
RATIO 

STAGE 
TEMP 
RATIO 

STATOR 
POLYTROPIG 

EFF 

0.00 
10.87 
29.36 
47.35 
65.92 
87.45 

±00.00 

0.00 
11.22 
29.99 
48.30 
66.98 
88.04 

100.00 

0.00 
12.35 
32.69 
51.95 
70.63 
89.81 

100.0t 

43.45 
44.4A 
4e.70 
41.72 
45.19 
46.23 
47.47 

-.657 
.542 

-.951 
-2.683 
-1.744 
-1.579 
-2.697 

-4.579 
-2.819 
-4.283 
-5.691 
-4.644 
-4.500 
-6.138 

.3731 

.3579 

.3281 

.3167 

.3321 

.3779 

.3957 

.1081 

.0850 

.0707 

.0898 

.0917 

.1855 

.1737 

.0386 

.0292 

.0231 
-.0273 
.0261 
.0438 
.043r 

14.390 
8.812 
6i±21 
5.259 
3.529 
5.919 
13.163 

i.604 
1.b25 
1.644 
1.668 
1.651 
1.655 
1.655 

1.2156 
1.2,55 
1.1974 
1.18r0 
t.i84t 
1.1937 
1.1936 

.5960 

.6588 

.7012 

.6573 

.6933 

.5773 

.6524 

MOMENTUM AVFRAGE STAGy EFFICILICY = .7934 (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO = 1.6467


MOMENTUM AVERAGE STAGE EFFICIENCY = .7785 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 1.1964





NA5A SMALL AXIAL COHPRCSSOn TEST 5 DVCEIBER, 1974 (COMBINED TEMP.) 

ROTOR PEiFOqMANCE NASA SMALL AXIAL COMPkESSOR (ENGLISH UNITSI 

94 PERCENT DESIGN SPEED - SGAN NO 16 
EQUIVALENT WEIGHT FLOW 3.1863 LOM/SEC EQUIVALENT SPEEO = 72102.879 R.P.H. 
PERCENT DESIGN FQUIVALENT FLOW = 16.9948 EQUIVALENT FLOW / INLET ANN AREA = 35.1916 LBM/SEC-SQ FT 

INLFT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9895 

PERCENT SPAN BETAMi 1~1 VU*I MfI OETAI Vi VUI Mi VHI VZi U1 
FROM TIP 
(L. E.) (DEG) (FT/SEC) IFT/SECI (DEG) (FT/SEC) (FT/SEC) IFY/SECI (FT/SEC) (FT/SEC) 

0.00 72.20 1560.7a 1486.02 1.425 0.50 477.24 a.00 .436 77.24 461.88 1486.0? 
q.97 70.90 1495.10 1412.81 1.366 0.00 489.20 0.00 .447 489.20 473.16 1412.81 

26.61 .67.65 1395.53 1290.68 1.280 0.00 530.71 0.00 .487 530.71 528.96 1290.68 
43.05 65.09 1289.98 1170.01 1.154 0.00 543.24 0.00 .499 543.24 541.49 1170.01 
61.12 63.07 1163.51 1037.33 1.067 0.00 526.98 0.00 .483 526.98 526.80 1037.33 
84.26 60.33 996.3b 867.43 .913 0.00 494.14 0.00 .452 494.14 487.51 867.43 

160.00 57.75 889.03 751.88 .811 0.00 474.40 0.00 .433 474.40 458.27 751.83 

EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .8757 

PERCENT SPAN BETA-2 V*2 VUf2 M*2 BETAZ V2 VU2 M2 VM2 VZ2 U2 
FPOM TIP 
(T. E.) (DEG) EFT/SEC) (FT/SEC) (DEG) (FT/SEC) (FT/SEC) (FT/SEC) (FTISEZ? (FT/SEC) 

OO0 59.36 109A.07 941.28 .920 41.18 740.97 487.93 .623 557.65 539.69 1429.21 
11.33 56.13 1030.39 855.55 .869 41.64 768.33 510.49 .648 574.23 56168 1366.04 
30.54 52.65 936.88 744.72 .796 42.13 76b.46 514.12 .651 568.45 564.91 1258.84 
48.8 46.53 878.15 637.30 .753 40.68 796.62 519.24 .683 604.14 604.11 1156.54 
67.28 40.04, 779.1 501.16 .671 42.83 613.19 552.79 .701 596.40 594.64 1053.95 
88.19 22.74 112.78 275.58 .621 45.19 932.72 661.71 .812 657.35 646.55 937.29 

100.00 13.63 677.23 159.62 .593 47.24 969.45 711.81 .849 658.15 635.78 871.43 

ROTOR PERFORMANCE DATA 

PERCFNT SPAN FROM TIP MASS DELTA INCIDFNCE ANGLE 0 OMEGA * LOSS DEVIATION ROTOR ROTOR ROTOR 
LEADING TRAILING FLOW BETA* MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC 
EDGE LDGF (PCT) (DEG) (DEG) (DEG) (DEG) RATIO EFF EFF 

0.00 0.00 0.00 12.84 8.358 7.890 .4181 .2199 .0425 2.365 1.695 .7270 .7464 
9.97 11,33 12.35 14.77 9.066 7.739 .4348 .2269 .0453 1.134 1.702 .7329 .7520 
26.61 30.54 32.60 15.00 8.776 6.648 .4514 .1777 .0359 2.497 1.712 .7991 .8136 
43.05 48.88 51.70 18.56 8.429 5.554 .,+412 .i22 .0214 4.393 1.742 .8915 .8996 
61.12 67.28 70.31 23.03 8.691 4.857 .4596 .i055 .0221 9.284 1.725 .9018 .9091 
84.26 88.19 59.65 37.5q 8.954 3.940 .4393 .0776 .0167 13.459 1.831 .9472 .9515 

100o.00 100.00 100.0 44.12 8.998 2.924 .405d .0956 .019a 20.684 1.831 .9472 .9515 

MOMFNTUM AVERAGE ROTOR EFFICIENCY = .8523 (POLYTROFIC) MOMENTUM AVG. ROTOR PRESS RATIO = 1.7351


MOMENTUM AVFRAGE ROTOR EFFICIENCY = .8405 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.2025





NASA SMALL AXIAL COMPRESSOR IEST 6 DECEMBER, 1974 (COtBINED TEHP.) 

ROTOR PEPFOVMANCE NASA SHALL AXIAL COMPRESSOR (M1ETRIC UNITS) 

94 PLPCENT DESIGN SPEED - SCAN NO 16
EQUIVALENT WFIGHT FLOW 
 = 1.4453 KG/SEC EQUIVALENT SPEED = 72i02.879 R.P.M.
PERCENT DESIGN EQUIVALENT FLOW 86.9948 EQUIVALENT FLOW I INLET ANN AREA = 171,8206 KG/SEC-SQ M



INLET VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE = .9899 

PERCENT SPAN OFTA•I V'1 VUI "*I BETAL Vt VUi Mi VHi VZi Ui


FROM TIP


(L. F.) (07G) (H/SEC) '(M/SEC) (BEGI (H/SEt) IN/SEC) (M/SECI (M/SEC) (ISEC)



0.0 72.20 475.73 452.94 1.425 0.09 145.46 0.00 
 .436 146.46 140.78 452.9.

9.97 70.90 455.71 430.62 1.366 0.00 143.11 0.00 
 .447 149.11 144.23 430.62


26.61 67.65 
 425.36 393.40 1.280 0.00 161.76 
 0.00 .487 161.76 15d.79 393.40

43.05 65.09 393.iq 356.62 1.184 0.c0 165.58 
 0.00 .499 165.58 165.05 356.62


61.12 63.07 354.b4 316.18 1.067 
 0.00 160.62 0.10 .483 160.62 160.57 316.18

84.'6 60.33 314.28 264.39 .913 0.00 150.62 0.00 .452 
 150.62 148.59 264.39


100.90 57.75 270.98 229.17 
 .811 0.00 144.60 0.00 
 .433 144.60 139.68 229.17



EXIT VELOCITY DIAGRAM DATA
CALCULATED AERODYNAMIC BLOCKAGE = .8757



PERCENT SPAN FTA*2 
 V'2 VUJ2 M*2 BETA2 V2 VU2 H2 VI2 VZ2 UZ


FROM TIP


(T. F.) (DEGI (M/SEC) (MI/SEC) (DEGI (M/SEt) (M/SEt) (H/SEt) (M/SEC) (M/SEC)



C.CO 59.36 333.47 286.90 .920 41.18 225.85 148.72 .623 169.97 164.50 435.62
i.33 56.13 314.06 260.77 .869 41.64 234.19 155.60 
 .648 175.03 171.20 416.37


30.54 52.65 285.56 226.99 .796 42.13 233,62 156.70 .651 173.26 
 172.18 383.69


43.88 46.53 267.66 194.25 .753 40.68 242.81 158.26 .683 184.14 184.13 352.51
67.28 40.04 237.44 
 152.75 .671 42.83 24?.86 168.49 .701 181.78 181.25 321.25

88.19 22.74 217.26 
 84.00 .621 45.19 284.29 201.69 .812 200.36 197.07 
 285.69


100.00 13.63 
 206.4? 48.65 .593 47.24 295.49 216.96 .849 200.60 193.79 265.61



ROTOR PERFORMANCE DATA



PERCENT SPAN FROMl TIP 
LEADING TRAILING 
EDGE EDGE 

'ASS 
FLOW 
(PCT) 

DELTA 
BETA* 
(BEG) 

INCIDENCE ANGLE 
MEAN SUCT SUR 
(DEG) (DEG) 

9 
FACTOR 

OMEGA* 
BAR 

LOSS 
PARAMETER 

DEVIATION 
ANGLE 
(DEG) 

ROTOR 
PRESS 
RATIO 

ROTO 
ADIABATIC 

EFF 

ROTOR 
POLYTROPIC 

EFF 

0.00 
9.97 

26.61 
43.05 
61.12 
84.26 

0.00 
11.33 
30.54 
48.88 
67.25 
88.19 

0.00 
12.35 
32.6P 
51.7n 
70.31 
89.65 

12.84 
14.77 
15.00 
18.56 
23.03 
37.59 

8.358 
9.066 
8.776 
8.429 
8.691 
3.954 

7.890 
7.739 
6.640 
5.554 
4.857 
3.940 

.4181 

.4348 

.4514 

.4412 

.4596 

.4393 

.2199 

.2269 

.1777 

.1G22 

.1055 

.0776 

.0426 

.0458 
D9359 

.0214 

.0221 

.0167 

2.365 
1.134 
2.497 
4.393 
9.284 
13.459 

1.695 
1.702 
1.712 
1.742 
1.725 
1.831 

.7270 

.7329 

.7991 

.8915 

.901B 

.9472 

.7464 

.7520 

.8136 

.8996 

.9091 

.9515 
ioo.00 10.00 100.0 44.12 8.998 2.924 .4053 .0956 .0198 20.684 1.831 .9472 .9515 

MOMENTUM AVERAGE ROTOR EFFICIFNCY = .8523 CPOLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO = 1.7351


MOMENTUM AVFRAGF ROTOR EFFICIENCY = .8405 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = L.2025





NASA SMALL AXIAL COiPRCSSOR TEST 6 DECEMBER, 1-374 (COMBINED TEMP.) 

JD.l. STATOR PERFORMANCE NASA SMALL AXIAL COMPRLSSOR (ENGLISH LNITSI' 

94 PERCENT DESIGN SPEED - SCAN NO 16



INLET VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE .9083



PERCENT SPAN BETA 3 V3 VU3 M3 VN3 VZ3 U3


FROM TIP


(L. E.) (DEG) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SECI (FT/SEC) 

0.00 37.91 817.78 502.41 .694 645.24 638.16 1388.06


10.93 39.16 827.54 522.56 .703 641.66 640.60 1334.42


29.60 38.44 837.52 520.71 .717 b55.97 655.96 1242.91


47.65 36.99 864.53 52a.19 .748 690.52 690.61 ±154.42


66.21 39.03 870.07 547.85 .755 675.93 673.46 1063.46


87.64 41.81 970.68 647.09 .850 723.53 713.81 958.46



100.8C 43.13 1010.73 690.64 .890 737.97 717.58 897.86



EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMI3 BLOCKAGE = .9300 

PERCFNT SPAN BETA 4 V4 VU4 H4 VM4 VZ4 U4 
FROM TIP 

(I. E)) (DEG) (FT/SEC) (FT/SECI (FT/SEC) (FT/SECI (FT/SEC) 

0.00 -8.69 670.60 -100.86 .560 662.97 662.97 1377.93


11.31 -8.60 687.57 -102.81 .575 679.84 679.75 1330.31


30.17 -7.25 695.99 -87.82 .587 690.43 690.13 1250.87


48.5? -6.7q 714.68 -84.05 .608 709.72 706.99 1173,56


67.19 -7.77 707.50 -95.67 .603 701.00 700.61 1094.98


58.23 -5.60 727.79 -70.98 .618 724.32 721.67 1006.31



100.00 -5.54 732.90 -70.78 .623 729.47 729.47 956.75



STATOR PERFOPHANCE DATA



PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE J OMEGA LOSS DEVIATION STAGE STAGE STATOR 
LEADING TRAILING FLOW BETA MEAN SUOT SUR FACTOR BAR PARAMETER ANGLE PRESS TEMP POLYTROPIC 
EDGE EDGE (PCT) (DEG) (DEG) (DEG) CDEG) RATIO RATI3 EFF 

.O0Q 0.00 0.0p 46.56 1.587 -2.335 .4476 .0968 .0345 13.530 1.650 1.2234 .7515


10.93 11.31 12.35 47.76 2.994 -.365 .°316 .0720 .0247 7.961 1.667 1.2234 .8064


29.66 30.17 32.64 45.69 1.876 -1.449 .4061 .0666 .0217 5.948 1.679 1.2073 .8219


47.65 48.52 51.70 43.75 -.602 -3.685 .3845 .6722 .0220 5.242 1.703 1.1924 .8140


66.21 67.18 70.31 46.80 -.370 -3.262 .3942 .0606 .0172 3.332 1.693 1.1867 .8550


87.64 88.23 69.65 47.41 -.432 -3.346 .382 .1768 .0466 5.936 1.709 1.1987 .6791


10.00 100.00 100.0 48.64 -1.530 -4.971 .4553 .1654 .G416 13.158 1.709 1.198' .7284



HOMFNTUM AVEQAGE STAGE EFFICIENCY = .8106 (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO 1.688 
MOMENTUM AVERAGE STAGE EFFICIFNCY = .7961 IAOIABATIC) MASS AVERAGE TEMPERATURE RISE 12025 



H 

NASA S4ALL AXIAL COMPRESSOR TEST 5 DECEMBER, 1974 (COMBINFD TEMP.) 

STATOR PERFORMANCE NASA SHALL AXIAL COMPRESSOR (HETRIC UNITSI


94 PERCENT DESIGN SPEED - SCAN NO 16 

INLET VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9083 

PERCENT SPAN 
FROM TIP 
(L. E.) 

BETA 3 

(DEG) 

V3 

CM/SEC) 

VU3 

(M/SEC) 

M3 VH3 

tM/SECI 

VZ3 

(MI/SEC) 

U3 

(H/SECI


0.00 
10.93 
29.60 
47.65 
66.21 
R7.64 

100.00 

37.91 
39.16 
38.44 
36.99 
39.n3 
41.81 
43.10 

249.26 
252.23 
255.28 
263.51 
265.20 
295.86 
308.07 

153.14 
159.28 
158.71 
158.55 
166.99 
197.23 
210.51 

.694 

.703 

.717 

.748 

.755 

.850 

.890 

196.67 
195.58 
199.94 
210.47 
206.02 
220.53 
224.93 

194.51 
195.25 
199.94 
210.32 
205.27 
211.57 
218.72 

423.06

406.73

378.84

351.87

324.14

292.14

273.67


EXIT VELOCITY DIAGRAM DATA

CALCULATED AERODYNAMIC BLOCKAGE= .9300


PERCFNT SPAN 
FPOM TIP

(T. F.) 

BETA 4 

(OEG) 

V4 

(M/SEC) 

VU4 

(H/SEC) 

14 VM4 

(M/SEC) 

VZ4 

(M/SEC) 

U4


(H/SEC)


0.00 
11.31 
30.17 
48.52 
67.18 
88.23 

100.00 

-8.65 
-8.60 
-7.25 
-6.75 
-7.77 
-5.60 
-5.54 

204.40 
209.57 
212.14 
217683 
215.64 
221.83 
223.39 

-30.74 
-31.34 
-26.77 
-25.62 
-29.16 
-21.64 
-21.57 

.560 

.575 

.587 

.608 

.603 

.618 

.623 

202.07 
207.21 
210.44 
216.32 
213.66 
220.77 
222.34 

202.07 
Z07.,9 
210.35 
216.10 
213.55 
219.97 
222.34 

419.99

405.48

381.26

357.70

333.75

306.72

291.62


STATOR PERFOPMANCE DATA


PERCENT SPAN FROM TIP 
LEADING TRAILING 
EDGE EDGE 

MASS 
FLOW 
(PCT) 

DELTA, 
BETA 
(DEG) 

INCIDENCE ANGLE 
MEAN SUCT SUR 
(DEG) (OEG) 

9 
FACTOR 

OMEGA 
BAR 

LOSS 
PARAMETER 

DEVIATION 
ANGLE 
(DEG) 

STAGE 
PRESS 
RATIO 

STAGE 
TEMP 
RATI3 

STATOR 
POLYTROPIC 

EFF 

0.00 
1O.93 
29.60 
47.65 
66,01 
87.64 

100.00 

0.00 
11.31 
30.11 
48.52 
67.18 
H8.23 
100.00 

0.06 
12.35 
32.60 
51.70 
70.31 
89.65 
100.00 

46.56 
47.76 
45.69 
43.75 
46.80 
47.41 
48.64 

1.587 
2.994 
1.876 
-.682 
-.370 
-.432 

-1.530 

-2.335 
-.365 
-1.449 
-3.685 
-3.262 
-3.346 
-4.971 

.4476 

.4316 

.4061 

.3845 

.3942 

.4382 

.4553 

.0968 

.0720 

.0666 

.0722 

.0606 

.1768 

.1654 

.0345 

.024? 

.0217 

.0220 

.0172 

.0466 

.0416 

13.530 
7.961 
5.941 
5.242 
3.332 
5.936 

13.158 

1.650 
1.667 
1.679 
1.703 
1.693 
1.709 
1.709 

1.2234 
1.2234 
1.2073 
1.1924 
1.1867 
1.1987 
1.1987 

.7515 

.8064 

.8219 

.8140 

.8550 

.6791 

.7284 

MOMENTUM AVERAGE STAGE EFFICIENCY = .8106 (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO 1.6888 

MOMENTUM AVERAGE STAGE EFFICIENCY = .1961 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.2025 




NASA SMALL AXIAL C0MFPESSOP TFST 6 DECiMIER, 1974 (COMBINED TIMP,) 

ROTOR PERFORMANCE NASA SMALL AXIA. COPRbSSOR (ENGLISH UNITS) 

94 PERCENT DESIGN SPEED - SCAN NO 17 
EQUIVALENT WEIGHT FLOW 3.1109 LBM/SEC EQUIVALENT SPEED = 72113.456 R;P.H. 
PERCENT n1SIGt FlUIVALENT FLOW 14.9367 EOUIVALENT FLOW / INLET ANN AREA = 34.3591 LBM/SEC-SQ FT 

INLET VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE = .9893



PERCENT SPAN OFTAl1 V1i VUfl tH IETAi Vt VUl Hi VM± VZI Ui


FROM TIP


(L. E.1 (nEG) (FT/SEC) (FT/SEC) (DG) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEZ) (FT/SEC)



0.on 72.72 1556.47 1486.24 1.419 0.00 462.26 0.00 .421 462.26 447.37 1486.24


10.27 71.42 1488.36 i41o.81 1.358 0.00 474.15 0.30 .433 474.15 458.63 1410.81


27.10 68.21 1386.r, 1287.29 1.269 0.00 514.62 0.00 .471 514.62 505.11 1287.29


43.45 65.71 1280.55 1167.19 1.174 O.co 526.76 a.00 .483 526.7b 525.06 1167.19


61.47 63.71 1154.27 1034.90 1.057 0.00 511.20 0.00 .468 511.20 511.02 1034.90


84.45 6L.02 990.1R 666.18 .94 0.00 479.78 0.00 .438 479.78 473.34 866.18



100.00 58.50 881.96 751.99 .804 0.00 460.82 0.00 .429 460.82 445.16 751.99



EXIT VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE = .9082



PERCENT SPAN BETA*? VV2 VU#2 M*2 8ETA2 V2 VU2 H2 VH2 VZ2 U2


FROM TIP


(I. E.) (DEG) (FT/SEC) (FT/SEC (DEG) (FT/SEC) (FT/SEC) (FT/SECI (Fr/SE3) (FT/SEC)



0.60 V9.81 1366.94 922.18 .893 43.39 738.39 507.24 .618 536.60 519.32 1429.42


11.26 57.29 993.58 836.04 .833 44.66 754.81 530.55 .633 536.88 525.15 1366.59


30.67 53.75 881.q9 711.26 .744 46.37 755.84 547.07 .637 521.54 518.29 1258.33


48.80 46.97 845.47 618.07 .722 43.06 789.61 539.14 .675 576.90 576.87 157.21


66.62 41.08 738.0? 484.93 .633 45.84 798.54 572.85 .685 556.34 554.70 1057.78


87.70 24.31 643.72 265.05 .556 49.01 894.37 675.11 .773 586.62 576.98 940.16



lOO.c0 13.73 604.62 t43.47 .525 51.11 935.46 728.08 .813 587.35 567.39 871.56



ROTOR PERFORMANCE DATA



PERCENT 9PAN FROM TIP MASS DELTA INCIDENCE ANGLE 3 OHEGA LOSS DEVIATION ROTOR ROTOD ROTOR 
LEADING TRAILING FLOW BETA* MEAN SUC SUR FACTOR CAR PARAMETER ANGLE PRESS AOIABAIIC POLYTROPIC 
EDGE EDGE (POT) (DEG) (DEG) (0EG) (DEG) RATIO EFF EFF 

0.03 0.30 O.00 12.92 8.886 8.411 .4386 .2152 .0412 2.815 1.747' .7425 .7618 
10.27 i.26 12.69 14.13 9.651 8.305 .46519 .2327 .0456 2.281 1.740 .7366 .7562 
27.10 30.67 33.11 14.46 9.4L9 7.252 .4952 .2067 .0407 3.643 1.743 .7788 .7953 
43.45 48.80 52.08 18.74 9.099 6.202 .4673 .1098 .022a 4.796 1.774 .8885 .8971 
61.47 66.62 70.159 22.64 9.373 5.526 .4960 .1290 .0266 9.816 1.744 .8854 .8940 
84.45 87.70 59.76 36.70 9.662 4.643 .5081 .1505 .0321 14.344 1.803 .9002 .9081 
100.00 1 .00 100.,0 44.77 9.748 3.674 .4867 .1839 .0380 20.778 1.803 .9C02 .9081 

HOMENTUM AVERAGE ROTOR EFFICIENCY = .8403 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO 1.7577 

MOMENTUM AVFRAGE ROTOR EFFICIENCY z .8272 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1,2t18 




NASA SMALL AXIAL COMPRESSOR TEST 6 DECEMBER, 1974 (COMBINED TEMP.) 

ROTOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (METRIC UNITS1 

EQUIVALFNT WFIGHT FLOW 
PERCENT orSIGN EQUIVALENT FLOW 

1.411i 
84.9367 

94 PERCENT DESIGN SPEED - SCAN NO 17 
KG/SEC EQUIVALENT SPEED 

EQUIVALENT FLOW / INLET ANN AREA 
= 
= 

72113.458 R.P.M. 
167.1557 KG/SEC-SQ M 

INLET VELOCITY DIAGIAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9893 

PERCENT SPAN nfTA i V1I VU'I MI BETAI VI VUI "I VH1 VZ1 gl 
FROM TIP 
CL. E.) (BEG) Ir/SEC) (MSEC (DEG) (MISEC) IM/SEC) (M/SEC) (M/SEC) IH/SEC) 

0.00 72.72 474.41 453.01 1.419 0.00 140.90 0.00 .421 ±40.90 136.36 453.61 
10.27 71.42 453.G5 430.02 1.358 0.00 144.52 0.OG .433 144.52 139.79 43C.02 
27.10 68.21 422.96 392.37 1.269 0.00 156.86 0.00 .471 156.86 153.97 392.37 
43.45 65.71 390.31 355.76 1.174 0.00 160.56 0.00 .483 160.56 160.04 355.76 
61.47 63.71 351.8? 315.44 1.057 0.00 155.81 0.00 .468 155.01 ±55.16 315.44 
84.45 61.02 301.81 264.01 .904 0.00 146.24 0.00 .438 146.24 144.07 264.01 

100.C0 58.50 268.8? 229.21 .804 0.00 140.46 0.00 .420 140.46 135.68 229.21 

EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9082 

PERCENT SPAN BETA*2 V*2 VU*2 M*2 BETA2 V2 VU2 12 VM2 VZ2 U2 
FROM TIP 
(T. E.) (DEG) CMISEC) IM/SEC) (DEG) (M/SEC) (M/SECI (H/SEC) (H/SEG) CM/SECa 

0.00 59.81 3?5.20 281.08 .893 43.39 225.06 154.61 .618 163.55 158.29 435.69 
±1.26 57.29 302.8 254.82 .833 44.66 230.07 161.71 .633 163.64 160.07 416.54 
30.67 53.75 268.83 216.79 .744 46.37 230.38 166.75 Lb37 158.97 157.98 383.54 
48.80 46.97 257.70 188.39 .722 43.C6 240.67 164.33 .675 175.84 175.83 352.72 
66,6' 41.08 224.9r 147.81 .633 45.84 243.39 174.60 .685 169.57 ±69.7 322.41 
87.70 24.31 196.21 80.79 .556 49.01 212.60 205.77 .773 178.00 175.86 286.56 

±00.00 13.73 184.29 43.73 .525 51.11 285.13 221.92 .813 179.02 172.94 265.65 

ROTOR PERFORIIANCE DATA 

PERCENT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE I OMEGA* LOSS DEVIATION ROTOR ROTOR ROTOR 
LEADING TRAILING FLOW BETA* MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC 
EDGE EDGE (PCT) (DEG) (OEG) tOEG)I IDEG) RATIO EFF EFF 

0.00 n.00 0.00 12.92 8.886 8.418 .386 .2152 .0412 2.815 1.747 .7425 .7618 
10.27 11.26 12.69 14.13 q.651 8.305 .4619 .2327 .0456 2.281 1.740 .7366 .7562 
27.10 30.67 33.11 14.46 9.419 7.252 .4952 .2067 .0401 3.643 1.743 .7788 .7953 
43.45 48.80 52.08 18.74 9.099 6.202 .4673 i098 .0228 4.796 i±474 .8805 .8971 
61.47 66.62 70.59 22.64 9.373 5.526 .4960 .1290 .0266 9.816 1.744 .8854 .8940 
84.45 
100.00 

87.7q 
100.00 

89.76 
I0O.00 

36.70 
44.77 

9.b62 
9.748 

4.643 
3.674 

.5081 

.4867 
.1505 
.1839 

.0321 

.0380 
14.344 
20.778 

1.803 
1.803 

.9002 

.9002 
.9031 
.9001 

MOMENTUM AVERAGE ROTOR FFICIENCY = .8403 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO 1.7577 
MOMENTUN AVERAGP ROTOR EFFICIENCY = .8272 (AOIABATIC) MASS AVERAGE TEMPERATURE RISE 1.2110





1974 (COIINEU TEMP.)
NASA SMALL AXIAL COMIPESSOR TIST 6 DECEMBER,

ft/ax G 

SPOOR 
QUp0,AGLI, STATOR PEPFP1IJE NASA SMALL AXIAL COMPRESSOR (ENGLISH UNITS$ 

q4 PEFCENT DESIGN SPEED - SCAN NO 17 

INLET VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9230 

PERCENT SPAN BETA 3 V3 
 VU3 MS VM3 VZ3 
 U3


FROM TIP


(L. E.) (DEGI (FT/SECt (FT/SEC) 
 (FT/SEC) (FT/SEC (FT/SEC)



oeco 
 39,75 616.75 5?2.30 
 .690 627.92 621.02 
 1388.20


10.94 
 41.62 817.96 543.29 
 .691 611.47 610.46 1334.56

29.76 41.94 829.17 554.13 .705 
 616.82 616.81 1242.30

47.62 39.01 858.42 
 540.29 .740 667.06 
 666.57 1154.74


65.78 41,51 857.82 
 568.50 .741 642.39 640.64 
 1065.88
87.34 44.88 936.88 661.13 .814 
 663.83 654.91 960.04



1o0,CO 46.14 
 980.15 706.78 .857 679.09 
 660.33 897.99



EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYIJAMIC BLOCKAGE .9300 

PERCENT SPAN BETA 4 
 V4 VU4 M4 V.44 VZ4 U4


FROM TIP


(T. E)) (BEG) (FT/SEC) (fT/SEC (FTISECt 
 (FT/SECI (FT/SEC)



0.00 -8.13 647.75 
 -9t.61 .538 641.24 641.24 
 1378,13
11.39 -8.10 656.54 -92.47 .545 
 650.00 649.92 L330.14


S3a.37 -7.4, 656.50 -85.01 .548 
 650.97 650.69 1250,18

48.74 -7.62 
 675.03 -89.50 .570 669.07 
 668.38 1172.81


67.35 -8.13 667.25 -94.35 .564 660.54 
 660.L8 1094.41


88.31 -5.03 682.64 
 -70.48 .576 678.99 676.51 
 1086.15

100.00 
 -5.38 686.b2 -70.38 
 .579 683.00 683.00 956.89



STATOR PERFORMANCE DATA



PERCENT SPAN FRON TIP lASS DELTA INCIDENCE ANGLE 9 OMEGA LOSS DEVIATION STAGE STAGE STATOR
LEADING TRAILING FLOW hETA 
 MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS TEP POLYTROPIC
EDGE EDGE (POT) (BEG) (DEG) (DEGI (DEG) RATIO RATIO EFF 

0.00 0.00 0,00 47.83 3.435 -.487 .4796 .0950 .0339 14.050 1.702 1.2323 .7841
10.94 11.39 
 12.69 49.7? 5.454 2.096 .467 .0623 
 .0214 8.443 1.710 1.2323 .8531

29.76 30.17 33.11 
 49.38 5.361 Z.041 .4596 .0669 .0?18 5.735 1.710 1.2205 .8504


47.62 46.74 
 52.08 46.62 1.335 -1.669 .4353 .0726 
 .0221 4.362 1.735 1.1999 .8437
65.75 67.35 70.59 2.171
49.64 -.7S3 
 .4391 .0377 .0107 2.970 1.t24 1.1941 .9222


87.34 88.31 89.76 50.81 2,706 
 -.219 .4700 .1063 .0280 5.608 1.735 1.2633 .8188


i0.Ou 100.00 130.00 52.03 1.512 
 -1.929 .4893 .0987 .0248 12.81? 1.735 
 1.2033 .8482



HOENTUM AVFRAGE STAGE VFFICIENCY = .8098 (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO 1.7220
MOMENTUM AVFQAGF STAGE FFFTCIENCY = .7948 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.2110 



NASA 3AALL AXIAL COMPRESSOR TEST 5 DECEMBER, 1974 (COHINEO TEMP.)



STATOR PERFORMANCE NASA SHALL AXIAL COMPRESSOR (METRIC UNITS)



94 PEPCENT DESIGN SPED - SCAN NO IF 

INLET VELOCITY DIAGRAM DATA 
CALCULATED ALROOYNAlIO BLOCKAGE = .9230 

PERCENT SPAN BETA 3 V3 VU3 X3 VH3 VZ3 U3 
FROM TIP 
(L. E.) (DEG) (K/SEC) (M/SEC) (M/SEC) (H/SEC) (H/SEa) 

0.00 39.75 248.95 159.29 .690 191.39 189.29 423.12 
10.94 41.62 249.31 165.59 .691 186.38 166.07 406.77 
29.76 41.34 212.73 168.90 .705 188.01 188.00 378.65 
47.62 39.31 261.65 164.68 .740 203.32 203.17 351.96 
65.75 41.51 261.46 173.2S .741 195.80 195.08 324.88 
87.34 44.83 2B5.56 201.51 .814 202.33 199.62 292.62 

10O.00 46.14 298.75 215.43 .857 206.99 201.27 273.71 

EXIT VELOCITY DIASRAI DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9300 

PERCENT SPAN OETA 4 V4 VU4 44 VM4 VZ4 Ul. 
FROM TIP 
(T. F.) (DEGI (M/SEC) (N/SEC) (H/SEC) (N/SEa) (M/SEC) 

0.00 -8.13 197.44 -27.92 .538 195.45 195.45 420.05 
11.39 -8.13 200.11 -28.18 .545 198.12 ±98.10 405.43 
30.37 -7,44. 200.10 -25.91 .548 198.42 198.33 381.06 
48.74 -7.62 205.75 -27.28 .570 203.93 203.72 357.47 
67.35 -8.13 203.38 -28.76 .564 201o33 201.22 333.58 
88.31 -5.33 208.07 -21.46 .576 206.96 206.20 306.67 

100.00 -5.48 209.28 -21.45 .579 208.18 208.18 291.66 

STATOR PERFORMANCE DATA 

PERCFNT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE 3 OMEGA LOSS DEVIATION STAGE STAGE STATOR 
LEADING TRAILING FLOW BETA MEAN SUCT SUR FACTOR BAR PARANErER ANGLE PRESS TEMP POLYTROPIC 
EDGE EDGE (POT) (DEG) (DEG) (DEG) (BEG) RATIO RATIO EFF 

0.00 O.n 0.0' 47.88 3.435 -.487 .4796 .0950 .0339 14,050 1.702 1.2323 .7841 
10.94 11.39 12.69 49.72 5.454 2.096 .4672 .0623 .0214 8.443 1.7±0 1.2323 .8531 
29.76 30.37 33.11 49.38 5.361 2.041 .459b .0669 0E1 5.735 1.1i0 1.2205 .8504 
47.62 48.74 52.0n 46.62 1.335 -1.669 .4353 .0726 .0221 4.362 1.735 1.1999 .8437 
65.75 67.35 79.59 49.64 2.171 -.733 .4391 .0377 .0107 2,970, 1.724 1.1941 .9222 
87.34 88.31 39.76 50.81 2.706 -. 219 .4700 .1063 .0280 5.608 1.735 1.2033 .8188 
0O.00 io0.jO 190.t 52.03 1.512 -1.929 .4893 .0987 .0248 12.817 1.735 1.2033 .8462 

MOMENTUM AVERAGE STAGE EFFICIENCY = .8098 (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO 1.7220 
MOMENTUM AVEPAGF STAGE EFFICIFNCY = .7948 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.2110 



NASA SMALL AXIAL COMPRESSOR lIST 6 DFCLHBER, 1914 (COMBINED TEMP.) 

ROTOR PERFORMANCE NASA SHALL AXIAL COMPRESSOR (ENGLISH UNITSi 

EQUIVALENT WEIGHT FLOW 
PERCENT DESIGN EQUIVALENT FLOW 

= 2.9296 
79.9932 

94 PERCENT DESIGN SPESD - SCAN NO 18 
LRM/SEC EQUIVALENT SPEED 

EQUIVALENT FLOW / INLET ANN AREA 
= 
= 

72228.370 R.P.M. 
32.3593 LBS/SEC-SQ FT 

INLET VELOCITY DIAGRAM DATA 
CALCULATtD AERODYNANI3 BLOCKAGE = .9880 

PERCENT SPAN 
FROM TIP 
(L. E.) 

DETAil 

(DEG) 

V L 

(FT/SEt) 

VU*I 

(FT/SEC) 

IIl 6ETA1 

(DEG) 

Vi 

(FT/SECI 

VUl 

(FT/SEC) 

Hi V~i 

(FT/SEC) 

VZ1 

(T/SEZI 

U1 

(FT/SEC) 

0.00 
10.51 
27.44 
43.49 
61.28 
84.32 

±00.00 

73.91 
72.66 
64.61 
67.28 
65.39 
62.78 
66.30 

1549.32 
1478.52 
1372.83 
1267.10 
1141.bi 
976.66 
867.19 

1488.61 
1411.32 
1286.83 
1168.77 
1037.92 
868.49 
753.19 

1.409 
1.34b 
1.253 
1.158 
1.042 
.889 
.789 

0.00 
(.0 
0.00 
0.00 
0.00 
0.00 
0.0 

429.46 
440.67 
475.28 
489.40 
475.41 
446.75 
429.61 

0.00 
0.00 
O.jO 
0.00 
0.00 
0.00 
0.00 

.391 

.401 

.437 

.447 

.434 

.407 

.391 

429.46 
440.67 
.78.28 
489.40 
475.41 
446.75 
429.61 

415.63 
426.25 
469.49 
487.83 
475.25 
440.76 
415.01 

L488.61 
1411.32 
1286.83 
1168.77 
1037.92 
868.49 
753.19 

EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9091 

PERCENT SPAN 
FROM TIP 
(T. E.1 

AETA#2 

(IEG) 

V*2 

(FT/SE) 

VUL2 

(FT/SEC) 

M4 2 BETA2 

(BEG) 

V2 

IFT/SEC) 

VU2 

(FTI/SEC) 

M2 VH2 

(FT/SEC) 

VZ2 

(FT/SES) 

J2 

(FT/SEC) 

o.00 
11.29 
30.70 
50.02 
68.05 
88.45 
±o.o 

61.13 
57.48 
55.50 
47.1? 
39.65 
21.67 
11.12 

±119.84 
954.90 
796.77 
763.48 
688.91 
626.60 
593.85 

893.10 
805.iT 
656.67 
559.96 
439.60 
231.37 
114.5± 

.848 

.797 

.665 

.647 

.588 

.541 

.515 

47.57 
47.66 
3.2± 
48.77 
49.08 
50.49 
92.47 

729.74 
76?.23 
75.54 
787.45 
809.76 
915.19 
956.44 

538.59 
563.43 
603.49 
592.22 
611.85 
706.12 
758.44 

.607 

.636 

.629 

.667 

.691 

.790 

.830 

492.38 
513.36 
451.25 
518.99 
530.43 
582.22 
582.70 

476.53 
502.15 
448.44 
518.96 
528.86 
572.65 
562.90 

1431.70 
1368.59 
1260.16 
1152.18 
1051.45 
937.49 
872.95 

ROTOR PERFOPHANCE DATA 

PERCENT 
LEADING 
EDGE 

SPAN FROM TIP 
TRAILING 
EDGE 

IASS 
FLOW 
(PCT) 

DELTA 
BETA* 
(DEG) 

INCIDENCE ANGLE 
MEAN SUCT SUR 
(DEG) (DEG) 

D 
FACTOR 

OHEGA* 
13AR 

LOSS 
PARAMETER 

DEVIATION 
ANGLE 
tDEG) 

ROTOR 
PRESS 
RATIO 

ROTOR 
ADIABATIC 

EFF 

ROTOR 
POLYTROPIC 

EFr 

0.00 
1o.51 
27.44 
43.49 
61.28 
84.32 

±00.00 

0.00 
11.29 
30.70 
50.02 
60.05 
88.45 

100,00 

0.00 
12.95 
33.49 
52.12 
70.46 
89.73 
100.0r 

12.73 
15.18 
14.11 
20.13 
25.74 
41.1± 
49.18 

10.671 
10.936 
1O.877 
10.673 
11.03± 
1.409 
11.548 

9.603 
9.576 
8.688 
7.774 
7.190 
6.392 
5.473 

.4741 

.4925 

.565 

.5382 

.5415 

.5254 

.4977 

.2339 

.2406 

.2698 

.1775 

.150 

.1486 

.1845 

.0430 

.0469 

.0508 

.0366 

.0333 

.G323 

.0385 

4.141 
2.475 
5.410 
5.576 
9.505 

12.751 
1.169 

1.794 
1.806 
1.780 
1.796 
1.779 
1.853 
1.853 

.7339 
,7431 
.7339 
.8316 
.8667 
.9065 
.9065 

.7547 

.7634 

.7545 

.8448 

.6771 

.9143 

.9143 

MOMENTUM AVERAGE ROTOR EFFICIENCY = .8220 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO 1.8009


MOMENTUM AVERAGE ROTOR ErFICIENCY = .8a67 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.2265





NASA SMALL AXIAL COMPRESSOR TEST 6 DECEMBER, 1974 (COH3INED TEMP.)



ROTOR PERFORMANCE NASA SHALL AXIA. COMPRESSOR (METRIC UNITS) 

EQUIVALENT WEIGHT FLOW 
PEPCENT DESIGN FOIVALENT FLOW = 

1.3289 
79.9932 

94 PERCENT DESIGN SPEED - SCAN NO 18 
KG/SEC EQUIVALENT SPEED 

EQUIVALENT FLOW / INLET ANN AREA 
= 
= 

72228.37 R.P.M. 
157.9920 KG/SEC-SQ H 

INLET VELOCITY DIAGRAM DATA 
CALCULATED AERODYIIAM1G BLOCKAGE = .9880 

PERCFNT SPAN 
FROM TIP 
(L. E.) 

BETAIt 

(DEG) 

V i 

(M/SEC) 

VUl 

(M/SECI 

M#1 BETAI 

(DEG) 

Vt 

(M/SEt) 

VU1 

(M/SEC) 

Ml Vmi 

(H/SECI 

VZi 

(M/SEC) 

U1 

(H/SECI 

0.00 
10.51 
27.44 
43.49 
61.28 
84.32 

100.00 

73.ql 
72.66 
69.61 
67.28 
65.39 
A2.78 
60.30 

472.23 
450.65 
418.44 
3B6.21 
347.q6 
297.69 
264.29 

453.73 
430.17 
392.22 
356.24 
316.36 
264.72 
229.57 

1.409 
1.346 
1.253 
1.158 
1.0'2 
.859 
.789 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

130.90 
134.32 
145.78 
143.17 
144.91 
136.17 
130.95 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.391 

.401 

.437 

.447 

.434 

.407 

.391 

130.90 
134.32 
145.78 
149.17 
144.91 
136.17 
130.95 

126.68 
129.92 
143.10 
148.69 
144.86 
134.34 
126.50 

453.73 
430.17 
392.22 
356.24 
316.36 
264.72 
229.57 

EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9091 

PERCENT SPAN 
FROM TIP 
(T. Ed 

IETAZ2 

(DEG) 

V*2 

(M/SEC) 

V0*2 

(M/SEC) 

M*2 BETA2 

(DEG) 

V2 

(H/SEC) 

VU2 

(M/SEC) 

H2 VX2 

(N/SEC) 

VZ2 

(M/SEC) 

U2 

(M/SEBI 

0.00 
11.2q 
30.7 
50.02 
68.05 
88.45 

100.00 

61.13 
57.48 
55.50 
47.17 
39.65 
21.67 
11.12 

310.85 
291.05 
242.86 
232.71 
209.98 
190.96 
181.0r 

272.22 
245.41 
200.15 
170.68 
133.99 
70.52 
34.90 

.848 

.797 

.665 

.647 

.588 

.541 

.515 

47.57 
47.66 
b3.21 
48.77 
119.08 
50.49 
52.47 

222.43 
232.33 
229.68 
240.01 
246.61 
275.95 
291.52 

164.16 
171.73 
183.94 
180.51 
186.49 
215.22 
231.17 

.607 

.636 

.629 

.667 

.691 

.790 

.830 

150.08 
156.47 
137.54 
158.19 
161.67 
177.46 
177.61 

145.25 
153.05 
136.68 
158.18 
161.20 
174.54 
171.57 

436.38 
417.15 
384.10 
351.19 
320.48 
285.75 
266.07 

ROTOR PERFORMANCE DATA 

PERCENT SPAN FROM TIP 
LEADING TRAILING 
EDGE EDGE 

MASS 
-FLOW 
(PCT) 

DELTA 
tETA* 
(DEG) 

INCIDENCE ANGLE 
WEAN SUCT SUR 
(DEG) (OEG) 

D 
FACTOR 

OMEGA* 
OAR 

LOSS 
PARAMETER 

DEVIATION 
ANGLE 
(DEG) 

ROTOR 
PRESS 
RATIO 

ROTOR 
ADIABATIC 

EFF 

ROTOR 
POLYTROPIC 

EFF 

0.00 
10.51 
27.44 
43.49 
61.28 
84.32 
10.00 

0.0a 
11.29 
30.70 
50.02 
68.05 
88.45 

100.00 

0.00 
12.95 
33.49 
52.12 
70.46 
89.73 

100.00 

12.78 
15.1B 
14.11 
20.10 
25.74 
41.11 
49.18 

10.071 
10.936 
10.877 
10.673 
11.031 
t1.409 
11.548 

9.603 
3.576 
8.685 
7.774 
7.19d 
6.392 
5.473 

.4741 

.4925 

.5659 

.9382 

.5415 

.5254 

.4977 

.2339 

.2406 

.2690 

.1775 

.1582 

.1486 

.1845 

.0430 

.0469 

.0508 

.0366 

.0333 

.0323 

.0315 

4.141 
2.475 
5.410 
5.576 
9.505 

±2.751 
18.169 

1.794 
1.806 
1.780 
1.796 
1.779 
1.853 
1.853 

.7339 

.7431 

.7339 

.8316 

.8667 

.9066 

.9066 

.7547 

.7634 

.7545 

.8448 

.8771 

.9143 

.9143 

MOMENTUM AVFPAGE ROTOR EFFICIEICY = .8220 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO 1.8009


MOMENTUM AVERAGE ROTOR EFFICIENCY = .8067 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 1.2265





NASA SMALL AXIAL COMPRCSSOR IFST n DtCEtLR, 1974 ICOMIINED TEMP.) 

ALj STATOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (ENGLISH UNITS) 

CJA~ry94. PERCENT DESIGN SPEE0 - SCAN tIO 18 

IILET VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9357 

PERCENT SPAN BETA 3 V3 VU3 A3 V.13 VZ3 U3 
FROM TIP 

(L. E.) lOEG) &FT/SEC) IrT/SEC) (FT/SEC) (FT/SED) tFT/SEC) 


O.o 4.69 788.56 554.58 .660 560.59 554.44 1390.41 

11.07 45.69 806.50 ;77.14 .676 563.33 562.40 1336.06 
"0.02 
 49.23 807.R4 611.82 .678 527.51 627.51 1243.01 
'8.75 45.08 837.16 592.81 .713 591.12 590.68 1151.04 
66.97 45.50 849.58 606.01 .729 595.43 593.25 L061.58 

87.98 47.31 
 939.60 690.67 .814 637.04 628.49 958.115 


±00.00 40.54 982.58 736.33 .856 650.60 632.62 899.42 


EXIT VELOCITY DIAGRAM DATA 

CALCULAIED AERODYNAMIC BLOCKAGE = .9127 

PERCENT SPAN BETA 4 V4 VU4 M4 VI4 VZ4 U4 

FROM TIP 

(T. E)) (DEGI (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC) (FT/SEC) 


2.00 -9.00 
 619.77 -96.95 .510 612.14 612.14 1380.33 

11.45 
 -8.98 620.65 -96.89 .511 613.04 612.96 1332.01 

30.53 -8.45 616.24 -90.60 .508 609.54 609.28 1251.50 

48.83 -1.95 621.87 -86.06 .518 
 615.88 615.25 1174.30 

67.49 
 -7.77 628.25 -84.98 .527 622.48 622.13 1095.56 

88.28 t5.24 639.81 -58.44 .535 637.13 634.80 1007.85 


100.00 -5.1q 643.61 -58.24 .539 641.17 641.17 
 958.41 


STATOR PERFORMANCE DATA 


PERCENT SPAN FROM TIP 'lASS DELTA INCIDENCE ANGLE D OMEGA LOSS DEVIATION STAGE STAGE STATOR 
LEAOING TRAILING FLOW BETA MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS TEMP POLYTROPIC 
EDGE EDGE (POT) (DEG) (DEG$ (DIG) (DEG) RATIO RATI3 EFF 

OOD 
 6.00 0.00 53.69 8.373 4.451 .5138 .1037 .0369 13.180 1.746 1.2470 .7677 

l1.07 11.45 12.95 
 54.68 9.524 6.171 .4205 .1248 .0428 7.544 1.746 1.2470 .7368 

30.02 31.53 33.49 57.69 12.644 9.332 .5204 .0864 .0281 4.706 1.740 1,2436 .8245 

46.75 48.83 52.12 53.04 7.313 4.326 .5611 .0910 .0276 4.020 1.749 1.2186 .8299 

66.97 67.49 70.46 53.28 6.013 3.142 .4877 .0434 .6123 3.326 1.756 1.2061 9208 

87.98 88.28 19.73 52.55 4.9q2 2.098 .5211 .1354 .0357 6.293 1.764 1.2121 .7962 


100.00 i0,O0 1o.on 53.73 
 3.905 .464 .5382 .1255 .0316 i3.510 1.764 1.2121 .8260 


MOMENTUM AVERAGE STAGE EFFICIENCY = .7828 (POLYTPOFICI MOMENTUM AVG. STAGE PRESS RATIO = 1.7511 
MOMENTUM AVEPAGE STAGE FFFICItlCY = .7651 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1.2265 



NASA SMALL AXIAL COMPRESSOR TEST 6 DECEMBER, 1974 (COMBINED TEMP. 

STATOR PERFOPANCE NASA SMALL AXIAL COMPRESSOR (METRIC UNITS)
 


94 PERCENT DESIGN SPEED - SCAN NO 18 

INLET VCLOGITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9357 

PERCENT SPAN 
FROM TIP 
(L. E. 

BETA 3 

{DEGI 

V3 

(M/SEC) 

VU3 

(M/SEC) 

13 VM3 

(M/SECO 

VZJ 

tM/SEl 

U3 

(H/SEO) 

0.00 
11.07 
30.02 
48.75 
66.97 
87.98 

100.00 

44.69 
45.69 
4q.73 
45.08 
4 5.50 
47.11 
48.54 

240.35 
245.82 
246.23 
255.17 
258.95 
286.39 
299.49 

169.04 
175.91 
186.48 
180.69 
184.71 
210.52 
224.43 

,60 
.676 
.678 
.713 
.729 
.814 
.856 

170.87 
171.70 
160.79 
180.17 
181.49 
194.17 
198.30 

L68.99 
171.42 
160.78 
180.04 
180.82 
191.56 
192.82 

423.00 
407.23 
376.87 
350.84 
323.57 
292.14 
274.14 

EXIT VELOCITY DIA5RAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE .9127 

PERCENT SPAN 
FROM TIP 
(T. E.) 

BETA 4 

(DEG) 

V4 

CM/SEC) 

VU4 

{M/SEC) 

M4 VM4 

EM/SEC) 

VZ4 

IM/SECI 

U4 

(M/SEC) 

Odbo 
11.45 
30.53 
4.683 
67.49 
88.28 

i00.00 

-9.00 
-8.90 
-8.45 
-7.95 
-7.77 
-5.24 
-5.19 

188.91 
189.17 
187.83 
109.55 
191.49 
195.01 
196.23 

-29.55 
-29.53 
-27.61 
-26.23 
-25.90 
-17.81 
-17.75 

.510 

.511 

.508 
518 
.527 
.535 
.539 

186.58 
186.85 
185.79 
187.72 
189.73 
194.20 
195.43 

186.58 
186.83 
185.71 
187.53 
189.63 
193.49 
195.43 

420.72 
406.00 
381.46 
357.93 
333.93 
307.19 
292.12 

STATOR PERFORHANCE DATA 

PERCENT SPAN FROM TIP 
LEADING TRAILING 
EDGE EDGE 

MASS 
FLOW 
(PCT) 

DELTA 
BETA 
(DEG) 

INCIDENCE ANGLE 
MEAN SUCT SUR 
(DEG) (DEG) 

9 
FACTOR 

OMEGA 
BAR 

LOSS 
PARAMETER 

DEVIATION 
ANGLE 
(BEG) 

STAGE 
PRESS 
RATIO 

STAGE 
TEMP 
RATIO 

STATOR 
POLYTROPIC 

EFF 

0.00 
11.07 
30.02 
48.75 
66.9? 
87.98 
100.00 

0.00 
11.45 
30.53 
48.B3 
67.49 
88.20 

100.00 

0.00 
12.95 
33.49 
52.12 
70.46 
89.73 
100.00 

53.69 
54.68 
57.69 
53.04 
53.28 
52.55 
53.73 

8.373 
9.524 

12.644 
7.313 
6.013 
4.992 
3.905 

4.451 
6.171 
9.332 
4.326 
3.142 
2.098 
.464 

.5138 

.5205 

.5204 

.5011 

.4877 

.5211 

.5382 

.1037 

.1248 

.0864 

.0910 

.0434 

.1354 

.1255 

.0369 

.0428 

.0281 

.0276 

.0123 

.0357 

.0316 

13.180 
7.544 
4.706 
4.020 
3.326 
6.293 
13.510 

1.746 
1.746 
1.740 
1.749 
1.756 
1.764 
1.764 

1.2470 
1.2470 
1.2436 
1.2186 
1.2061 
1.2121 
1.2121 

.7677 

.7388 

.8245 

.8299 

.9208 

.7962 

.8260 

MOMENTUM AVFPAGE STAGE EFFICIENCY = .7528 (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO 1.7511


MOMENTUM AVEPAGE STAGE EFrICIE4CY = .7651 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 1.2265





Th,.%AJ A NASA SMALL AXIAL COPkES3OR TFST 6 DECEMBER, 1974 (COMBINED TEMP.I 

poo, Q y ROTOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (ENGLISH UNITS) 

94 PERCENT OESIGN SPEED - SCAM NO 19 
EQUIVALENT WEIGHT FLAWI 3.03q0 LBM/SEC EQUIVALENT SPEED = 72217.074 R.P.M. 
PERCENT DESIGN EQUIVALFNT FLOW 82.9738 EQUIVALENT FLOW / INLET ANN AREA = p3.5651 LB/SEC-SQ FT 

INLET VELOCITY DIAGRAM DATA 
CALCULATED AERODYIAMI BLOCKAGE = .998 

PEPCFNT SPAN OETA*I. V~1 VUBi N*1 BETAI Vi VUl NI Vill VZI UI 
FROM TIP 
(L. E.) (roGi (FT/SEC) (FT/SEC) (DEG) IFT/SEC) IFT/SEC) (FT/SEC (FT/SEZ) (FT/SEC)



0.00 73.20 1554.75 1488.38 1.416 B.60 449.43 0.00 .409 449.43 434.96 1488.38


10.47 71.90 1484.82 14ti.38 1.354 0o00 461.18 0.00 .420 461.18 446.C9 1411.38


27.43 6P.74 1380.70 1286.71 1.263 0.00 500.70 0.00 .458 500.70 491.50 1286.71


43.62 66.30 1275.12 1167.62 1.167 0.00 512.43 0.00 .469 512.43 510.78 1167.62


61.45 
 64.35 1149.80 1036.52 1.051 0.00 497.67 0.00 .455 497.67 497.50 L036.52


84.31 61.69 986.42 868.43 .990 0.00 467.82 0.00 .427 
 467.82 461.54 868.43



100.00 59.13 877.40 753.07 .799 0.00 450.24 0.00 .410 450.24 134.94 753.07 

EXIT VELOCITY DIAGRAM 3ATA


CALCULATED AERODYNAMIC BLOCKAGE = .8959



PEPCFNT SPAN BETA*2 V*2 VU*2 M*2 BETA2 V2 VU2 M2 VN2 VZ2 U2


FPOM TIP


(T. r.) (0EG) (FT/SEC) 4FT/SEC) (DEG) (FT/SEC) (FT/SEt) (FT/SEC) (FT/SE)| IFT/SEC)



0.00 59.79 1046,93 904.77 .874 L5.00 744.91 526.70 .622 526.75 
 509.79 1431.47


11.20 56.24 984,3 318.12 .824 45.21 776.11 550.78 .650 546.81 534.86 1368.90


30.33 54.17 844.10 684.10 .7J8 49.46 760.12 577.65 .638 494.07 490.99 1252.05


4q.18 47.A2 005,08 589.00 .685 45.97 
 789.64 567.2 .671 548.84 548,81 1156.72


67.27 40.40 719.85 
 456.51 .616 47.06 804.76 589.14 .689 548.23 546.62 ±055.65


88.02 22.67 640.7? 246.92 .554 49.52 910.79 
 692.81 .787 591.23 581.52 939.73



100.00 12.12 605.31 [27.08 .526 51.56 952.03 745.73 .827 591.82 571.71 872.81



ROTOR PERFORMANCE DATA



*
PERCFNT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE 0 OMEGA LOSS DEVIATION ROTOR ROTOR ROTOR 
LEADING TRAILING FLOW BETA* MEAN SUCT SUR FACTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC


EOGF EDGE (PCT) (BEG) (DEG) (DEGI (DEG) RATIO EFF EFF



0.00 0.00 
 0.00 13.41 9.361 8.893 .4557 .2193 .0420 2.802 1.787 .7459 .7656


10.47 11.20 12.93 15.66 10.173 8.815 .4720 .2256 .0454 1.218 1.799 .7544 .7737


27.43 3P.33 33.51 14.56 10.001 7.813 .5281 .2364 .0460 3.953 1.773 .7594 .7779


43.62 49.18 52.39 19.28 
 9.716 6.8±0 .5033 .1444 .0299 5.022 1.791 .8592 .8702


61.45 67.27 70.65 Z3.96 10.011 6.165 .5131 .1324 .0276 9.635 1.767 .8851 .8940


84.31 88.02 39.78 39.02 10.317 5.301 .5131 .1351 .0292 13.141 1.842 .9128 .9199



100 .00 100.00 
 100.80 47.01 10.374 4.300 .4875 .1660 .0345 19.170 1.842 .9127 .9199



HOMENTUP AVERAGF ROTOR EFFICIENICY = .8380 (POLYTROPIC) MOMENTUM AVG. ROTOR PRESS RATIO 1.7925


MOMENTUM AVERAGE ROTOR EFFICIENCY = .8242 (ADIABATIC) MASS AVERAGE TEHPERATURE RISE 1.2197





w 

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

ROTOR PERFOqlANCE NASA SMALL AXIAL COMPRESSOR (METRIC UNITS)



94 PFRCENT DESIGN SPEED - SCAN NO 19 
EQUIVALENT WEIGHT FLOW 1.3785 KG/SEC EQUIVALENT SPEED = 72217.074 R.P.M. 
PERCENT DESIGN FUIVALEIIT FLON = 82.9738 EQUIVALENT FLOW / INLET ANN AREA = 163.8790 KG/SEC-SQ H 

INLET VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE = .9908



PERCENT SPAN FTA I V*1 VU 1 M*t BETAI V1 VU1 Ml Vm1 VZ1 Ui 
FROM TTP 
(L. E.) (DEG) {M/SEOI (M/SEC) (DEG) (N/SEC) (M/SEC) (C/SEC) (N/SEC) (M/SEC)



OOn 73.20 473.89 453.66 1.416 0.00 136.99 0.00 .409 136.99 132.58 453.66


10.47 71.90 452.r7 430.19 1.354 0.00 14G.57 0.00 .420 140.57 135.97 430.19


27.43 68.74 420.84 392.19 1.263 0.00 152.61 0.00 .458 152.61 149.81 392.19


43.62 65.30 388.66 355.89 1.167 0.00 156.19 0.00 .469 156.19 155.69 355.89


61.45 64.35 350.46 315.93 1.051 0.00 151.69 C.00 .455 151.69 151.64 315.93


84.31 61.69 300.66 264.70 .900 0.00 142.59 0.00 .427 142.59 140.68 264.70 
1o.00 59.13 267.43 229.54 .799 0.00 137.23 0.00 .410 137.23 132.57 229.54 

EXIT VELOCITY DIAGRAM DATA


CALCULATED AERODYNAMIC BLOCKAGE = .0959



PERCFMT SPAN BETA*2 V*2 VUt2 12 BETA2 V? VU2 H2 VH2 VZZ U2


FROM TIP


(T. E.) 07G) (M/SEC) (/SEC) (DEG) (M/SEC) (H/SECI (M/SEC) (H/SED) (H/SEC)



q.00 ;q.79 319.11 275.77 .874 45.00 227.05 160.54 .622 160.55 155.38 436.31


11.20 56.24 299.93 249.36 .824 45.21 236.56 167.88 .650 166.67 163.02 417.24


30.33 54.17 257.2A 208.60 .708 49.46 231.68 176.07 .638 ±50.59 149.65 384.67


49.18 47.02 245.39 179.53 .685 45.97 240.68 173.04 .671 167.29 167.2B 352.57


67.77 40.40 219.41 142.19 .616 47.06 245.29 179.57 .689 167.10 166.61 321.76


88.02 22.67 195.29 75.26 .554 49.52 277.61 211.17 .787 180.21 177.25 286.43



100.00 12.12 184.50 38.73 .526 51.56 290.18 227.30 .827 ±80.39 174.26 266.03



ROTOR PERFORMANCE DATA



PERCFNT SPAN FROM TIP MASS DELTA INCIDENCE ANGLE 0 OMEGA* LOSS DEVIATION ROTOR ROTOR ROTOR 
LEADING TRAILING FLOW BFTA* MEAN SUCT SUR FAGTOR BAR PARAMETER ANGLE PRESS ADIABATIC POLYTROPIC 
EDGE EDGE (POT) (DEG) (OEG) (DEG) (DEG) RATIO EFF EFF 

0.0 0.00 0.,l 13.41 9.361 8.B93 .,557 .2193 .0420 2.802 1.787 .7459 .7656 
10.47 11.20 12.93 15.66 10.173 8.815 .4720 .2256 G0454 1.218 1.799 .7544 .7737 
27.43 30.33 33.51 14.56 10.001 7.813 .5281 .2364 .0460 3.953 1.773 .7594 .7779 
43.62 4q.18 52.30 19.28 9.716 6.810 .5033 .1444 .0299 5.022 1.791 .8592 .8702 
61.45 67.27 70.65 23.96 1t.0±1 6.165 .5131 .1324 .0276 9.635 1.767 .8851 .8940 
84.31 88.12 89.75 .q02 ±0.317 5.301 .5131 .1351 .0292 13.141 1.842 .9128 .9199 

100.00 ±0.30 100.0'0 47.01 10.374 4.300 .4875 .1660 .0345 19.170 1.842 .9127 .9199 

MOMENTUM AVERAGE ROTOR EFFICIENCY = .8380 (POLYTROFIC) MOMENTUM AVG. ROTOR PRESS RATIO = 1.7925


MOMENTUM AVERAGE ROTOR EFFICIENCY = .8242 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE = 1.2197





NASA SMALL AXIAL COMPIESSOR TEST & DECEMBER, 1974 (COMBINED TEMP.)



STATOR PERFORMANCE 14ASA SMALL AXIAL COMPRLSSOR (ENGLISH UNITS)



94 PERCENT DESIGN SPEED - SCAN NO ±9 

INLET VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9195 

PERCENT SPAN 
FPOM TIP

(L. E.) 

RETA 3 

(DFGI 

V3 

(FT/SEC) 

VU3 

(FT/SEC) 

M3 VM3 

(FT/SEC) 

VZ3 

fFT/SECt 

U3


(FT/SEG)


0.00 
to.96 
29.66 
48.05 
6o.33 
87.62 

100.00 

41.87 
42.95 
45.34 
42.07 
43.15 
45.97 
47.29 

812.54 
828.07 
823.57 
849.09 
854.17 
943.12 
985.09 

542.34 
564.18 
585.75 
568.90 
584.20 
678.14 
723.89 

.683 

.697 

.696 

.727 

.736 
8±8 

.860 

605.05 
60b.14 
578.94 
630.33 
623.15 
655.44 
668.12 

598.40 
605.13 
578.93 
629.87 
620.87 
646.64 
649.66 

1390.19

1336.40

1244.59

1±54.32

±064.56

960.07

899.28


EXIT VELOCITY DIASRAM DATA

CALCULATED AERODYNAM13 BLOCKAGE .9227


PERCrNT SPAN 
rPO TIP

(T. El) 

BETA I 

(BEG) 

V4 

(FT/SEC) 

VU4 

(FT/SEC) 

M4 V,44 

(FT/SEC) 

VZ4 

(FT/SEG) 

U4


(FT/SEC)


0.00 
11.42 
30.44 
48.77 
61.38 
88.24 

i00.00 

-8.31 
-8.26 
-7.?7 
-7.45 
-7.79 
-5.5q 
-5.54 

639.36 
643.93 
636.88 
647.99 
644.09 
66J.31 
664.10 

-92.41 
-92.50 
-80.63 
-83.99 
-87.29 
-64.34 
-64.10 

.528 

.532 

.528 

.543 

.542 

.554 

.558 

632.65 
637.25 
631.75 
642.52 
b38.15 
657.17 
661.00 

632.65 
637.17 
631.48 
641.86 
637.80 
654.77 
661.00 

±380.11

1331.92

1251.68

174.37

±095.87

1007.88

958.26


STATOR PERFORMANGE DATA


PERCENT SPAN FROM TIP 
LPADING TRAILING 
EDGE EDGE 

MASS 
FLOI 
(PCT) 

DELTA 
BETA 
IDEG) 

INCIDENCE ANGLE 
MEAN SUCT SUR 
(BEG) (BEG) 

B 
FACTOR 

OMEGA 
BAR 

LOSS 
PARAMETER 

DEVIATION 
ANGLE 
(DEGI 

STAGE 
PRESS 
RATIO 

STAGE 
TEMP 
RATIO 

STATOR 
POLYTROPIC 

EFF 

0.09 
±0.96 
29.66 
48.05 
66.33 
87.62 

100.00 

C.O0 
11.42 
30.44 
48.77 
67.38 
68.24 
100.00 

0.00 
12.93 
33.51 
52.30 
73.65 
89.78 

100.00 

50.18 
51.21 
52.61 
149.51 
50.94 
51.57 
52.83 

5.554 
6.779 
8.766 
4.360 
3.743 
3.73d 
2.662 

1.631 
3.422 
5.443 
1.362 
.854 
.824 

-.779 

.4965 

.4977 

.4906 

.4688 

.4661 

.4998 

.5173 

.1048 
o1152 
.0819 
.0794 
.0433 
.1313 
1220 

.0374 

.0396 

.0267 

.0241 

.0123 

.0346 

.030? 

±3.870 
8.273 
5.895 
4.532 
3.309 
5.941 

13.161 

1.73? 
1.741 
1.733 
1.748 
1.744 
1.756 
1.756 

1.2415 
1.2415 
1.2336 
1.2104 
1.1992 
1.2086 
1.2085 

.7666 

.7540 

.8289 

.8425 

.9174 

.7929 
8Z39 

MOMENTUM AVERAGE STAGE EFFICIFNCY= .7988 (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO 1.7443 
MOMENTUM AVERAGE STAGE EFFICIE11CY = .7826 (ADIABATIC) MASS AVERAGE TEMPERATURE RISE 1o.197 

l



NASA SMALL AXIAL COMPIPSSOR TEST 5 DFCEMBER, 1974 (COMBINED TEMP.) 

STATOR PERFORMANCE NASA SMALL AXIAL COMPRESSOR (METRIC UNITS)



94 PERCENT DESIGN SPEED - SCAN NO 19 

INLET VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC dLOCKAGE = .9195 

PERCENT SPAN BETA 3 V3 VU3 M3 VN3 VZ3 U3 
FROM TIP 

iL. F.) (DEG) (H/SGI (N/ScC) (1/SEC) (H/SEC) (N/SEC) 

0.00 41,81 247.66 165.31 .683 184.42 182.39 423.73 
10.96 42.9 292.40 171.96 .697 184.75 184.44 407.33 
29.66 45.34 251.03 178.54 .696 176.46 176.46 379.35 
48.E5 42.07 258.80 173.40 .127 192.12 191.98 351.84 
66.33 43.15 260.35 178.06 .736 189.94 189.24 324.48 
87.62 45.q7 287.46 206.70 .818 199.78 197.10 292.63 

100.00 47.29 300.26 226.64 .860 203.64 198.02 274.10 

EXIT VELOCITY DIAGRAM DATA 
CALCULATED AERODYNAMIC BLOCKAGE = .9227 

PERCENT SPAN BETA 4 V4 VU4 M4 VH4 VZ4 U4 
FROM TIP 
(T. E.) (DEG) (M/SECI CM/SEC) (M/SEC) (M/SEC) (H/SEC) 

0.00 -8.31 194.88 -20.17 .528 192.83 192.83 420.66 
11.42 -8.26 196.27 -28.19 .532 194.23 194.21 405.97 
30.44 -7.Z7 194.12 -24.58 .528 192.56 192.47 381.51 
48.77 -7.45 197.51 -25.60 .543 195.84 195.64 357.95 
67.38 -7.79 196.32 -26.61 .542 194.51 194.40 334.02 
88.24 -5.59 2D0.26 -19.61 .554 200.31 199.57 307.20 

100.00 -5.54 202.42 -19.54 .558 201.47 201.4? 292.08 

STATOR PERFORMANCE DATA 

PERCENT SPAN FROM TIP ASS DELTA INCIDENCE ANGLE 0 OMEGA LOSS DEVIATION STAGE STAGE STATOR 
LEAnING TRAILING FLOW BETA MEAN SUCt SUR FACTOR BAR PARAMETER ANGLE PRESS TEMP POLYrROPIC 
EDGE EDGE (PCT) (DEG) (DEG) (DEG) (DEG) RATIO RATIO EFF 

0.00 0.00 0.00 50.18 5.554 1.631 .4965 .1648 .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 30.44 33.51 52.61 8.766 5.443 .4906 .0819 .G267 5.895 1.733 1.2336 .8289 
48.05 48.77 52.30 49.51 4.360 1.362 .4688 .0794 .0241 4.532 1.748 1.2104 .8425 
66.33 67.38 70.65 50.94 3.743 .854 .4661 .0433 .0123 3.309 1.744 1.1992 .9174 
87.62 88.24 89.78 51.57 3.738 .024 .4998 .1313 .0346 5.941 1.756 1.2086 .7929 

100.00 100.00 100.00 52.83 2.662 -.779 .5173 .1220 .0307 13.161 1.756 1.2085 .8239 

MOMENTUM AVERAGE STAGE EFFICIENCY = .7988 (POLYTROPIC) MOMENTUM AVG. STAGE PRESS RATIO 1.7443


MOMENTUM AVERAGE STAGE EFFICtIENCY = .726 (AOIABATIC) MASS AVERAGE TEMPERATURE RISE 1.2197




