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TABLE I.- DESIGN VALUES FOR TEST COMPRESSOR 

Blade vz, Ve, 13, e, Ci a., 13 - a., a. - a.r.sc, a. - °'req, Radius M t:t/sec t:t/sec a Chord row deg deg 0 deg deg deg deg 

0.667 0.786 650 550.7 40.3 28.9 1.30 2.178 1.40 18.l 22.2 2,1 0 
Rl .582 .746 481.0 36.5 36,5 1.42 2.089 1.70 21.6 14.9 2.1 0 

.498 .710 411.3 32.3 45.4 1.6o 2.000 2.00 25.4 6.9 2.1 0 

.667 .689 650 420.1 32.9 32.9 l.4o 2.345 1.61 18.4 14.5 0 0 
Sl .582 , 720 481.0 36.5 36.5 1.48 2.172 1.78 20.5 16.0 0 0 

.498 .765 562.5 40.9 40.9 1.60 2.000 1.98 23.2 17.7 0 0 

.667 • 759 650 550.7 40.3 30.5 1.28 2,140 1.52 18.6 21.7 1.4 -.5 
R2 .595 • 726 491.3 37,1 37.1 1.38 2.o64 1.78 21.7 15.4 1.9 0 

.523 .695 431.9 33.6 44.6 1.51 1.988 2.o4 25.1 8.5 2.0 -.8 

.667 .674 650 438.3 34.o 34.o 1.40 2.345 1.61 19,5 14.5 1.1 -.1 
S2 .695 .701 491.3 37.1 37.1 1.47 2.198 1.73 21.3 15.8 1.3 -.2 

.523 .737 558.8 40.7 40.7 1.56 2.051 1.91 23.4 17.3 1.2 0 

.667 .733 650 550.7 40.3 31.8 1.35 2.116 1.60 18.8 21.5 1.6 .8 
R3 .605 • 705 499.6 37.6 37.6 1.44 2.051 1.83 21.6 16.0 1.8 .8 

.543 .679 448.6 34.6 44.o 1.55 1.983 2.05 24.5 10.1 1.4 1.0 

.667 .659 650 453.3 34.9 34.9 1.40 2,345 1.61 20.4 14.5 2.0 -.4 
S3 .605 .682 499.6 37,6 37.6 1.46 2.219 1.72 22,0 15.6 2,0 -.4 

.543 .712 556.5 40.6 4o.6 1.53 2.092 1.86 23.8 16.8 2.2 0 

.667 .709 650 550.7 4o.3 32.8 1.34 1.007 1.59 20.0 20.3 2.1 0 
R4 .613 .685 506.4 37.9 37,9 1.46 1.007 1.75 22.2 15. 7 2.1 0 

.560 .663 462.2 35.4 43,5 l.6o 1.007 1.91 24.6 10.8 2.1 0 

.667 .644 650 465.7 35.6 35.6 1.34 1.023 1.83 19.9 15.7 0 0 
S4 .613 .664 506.4 37.9 37.9 1.46 1.023 1.88 21.3 16.6 0 0 

.560 .688 554,9 40.5 40.5 1.60 1.023 1.93 22.7 17.8 0 0 

.667 .686 650 550.7 40.3 33.7 1.34 1.007 1.63 20.6 19.7 2.3 0 
R5 .620 .666 512.0 38.2 38.2 1.44 1.007 1.77 22.6 15.6 2.4 0 

.573 .648 473,3 36.1 43.1 1.56 1.007 1.91 24.8 11.3 2.5 -.3 

.667 .629 650 476.0 36.2 36.2 1.34 1.023 1.83 20.5 15.7 .6 .1 
S5 .620 .646 512.0 38.2 38.2 1.44 1.023 1.87 21.7 16.5 ,5 -.2 

.573 .667 553.8 40.4 4o.4 1.56 1.023 1.92 22.9 17.5 .6 -.1 

.667 .665 650 550.7 40.3 34.5 1.34 1.007 1.66 21.4 18.9 2.9 .5 
R6 .626 .648 516.6 38.5 38.5 1.43 1.007 1.79 23.2 15.3 2.9 -.2 

.584 .632 482.6 36.6 42.8 1.53 1.007 1.91 25.1 11.5 3,1 0 

.667 .615 650 484.7 36.7 36.7 1.34 1.023 1.83 21.0 15.7 1.1 -.1 
S6 .626 .629 516.6 38.5 38,5 1.43 1.023 1.87 22.1 16.4 1.1 -.1 

.584 .647 553.1 40.4 40.4 1.53 1.023 1.91 23.2 17.2 1.3 0 





~~ ~~~ 

~~val.lie. 

~- ftll i» .. . ~-t<t:17 11;1'*"1:.,I,, 

~ au--._ •latd. ... oa • 
·.~vJ. thtM\of 

~~ •• a tlill1'.:ter a~- . . • •• 4d it 111 

~ ,. ~ ~~ ·a:bt h IJ.1>1#; • ~uue ~ ~ ..... 

~ th$ ~, u. •  . ~ '(IQ'#~ ,, 3QC"* 

-'lfa,.. ,,. . -~ m;d _ .• 9wJ ~ .. 
-. ~ MIUNA t# ·~ £a & ~ ,em.:t.tf ill Pl)~c 

efftct~,. .. .~ ;Y8l of a,*e-~ ~ dftc~ .. 

0110e.a.~ .. ~ -tM~.,.iJi _ a. 

e~ntent _.._. 't'OI! ~ tfl: tbe ltll tu-•· 3.0g ccaMC~·--. Ila · isu 

ifdljbAtie ettleitne,, « -~al 

t1ali P••ue ,_,1; ,..a, vu tOW14 tts be- .,. 

A.it fACA. a • .i.o . ,~~Oft'I 
.• -'lfACA ~ '$]_ Id.Cl•• tl~Uft!ll'i. 

...., ... . fMtltct.4 :-~- --,¥19 t1tN -=~ 
nsa,..qcc~~ 



l"fdWfinee ,. 

~ ... n . ( 2:;). 

Clll!lm..&Sclr. ·it•• -... ta rotOfll 

,_\tel$ . I '" · 6,. 

ma~r-..,.... 
lllb.J.DltltlCl Ill J:'dWQICO , ''l 911: ttOJ;taG 



- 23 -

TABLE II 

BLADE DESIGNATIONS 

Blade Radius Blade Blade Radius Blade 
row (f't) designation row (f't) designation 

0.667 16(14A1o)08 0.667 16(15.9A1o)08 
Rl .582 16(17A1o)08 R4 .613 16(17.5A1o)08 

.498 16(20A1o)08 .560 16(19.1A10)o8 

.667 16(16.1A10)o8 .667 16(18.3A1o)08 
Sl .582 16(17.8A10)o8 S4 .613 l6(18.8A1o)08 

.498 16(19.8A1o)08 .560 16(19.3A1o)08 

0.667 16(15.2A10)o8 0.667 16(16.3A1o)08 
R2 .595 16(17.BA10)08 R5 .620 l6(17.7A1o)08 

.523 16(20.4A1o)08 .573 16(19.1A10)o8 

.667 16(16.1A10)o8 .667 l6(18.3A1o)08 
S2 .595 l6(17.3A1o)08 S5 .620 l6(18.7A1o)08 

.523 16(19.1A10)o8 .573 16(19.2A10)o8 

0.667 16(16A1o)08 0.663 l6(16.6A1o)08 
R3 .605 16(18.3A1o)08 R6 .626 l6(17.9A1o)08 

.543 16(20.5A1o)08 .584 16(19.1A10)o8 

.667 16(16.1A10)o8 .667 16(18.3A1o)08 
S3 .605 16(17.2A10)08 S6 .626 l6(18.7A1o)08 

.543 16(18.6A1o)08 .584 16(19.1A10)o8 
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Config-
uration 

A 

B 

C 

D 

E 

TABLE III.- SUMMARY OF CONFIGURATIONS TESTED 

Description Test Speeds tested, (percent of design) medium 

Original blade-setting angle, Air 40, 50, 60, 75, 80, 
(see Table Ip. 20) 85, 95, lCX), 105 

Blade-setting angles changed to raise angle Air 60, 75, 80, 85, 95, 100, 105, 110 
of attack by 

Rl 20 R3 00 R5 00 
Sl 40 S3 50 S5 50 
R2 oo R4 oo R6 oO 
S2 50 s4 oo S6 oO 

Same configuration as B except notches in Rl, R2, and R3 Air 4o, 60, 75, 80, 85, 95, 100 
were filled with balsa. Freon-12 50, 60, 80, 85, 90,, 95, 100, 105, 

110, 115 

Blade-setting angles changed to raise angle Air 60, 75, 80, 85, 95, lCX), 105 
of attack by the following as compared to Freon-12 60, 75, 85, 95, 100, 105 
configuration A 

Rl 50 R3 oo R5 -20 
Sl 40 S3 50 S5 50 
R2 20 R4 oo R6 -20 
S2 50 S4 oo S6 oo 

Same blade-setting angles as configuration D. Air 30, 40, 50, 60, 75, 80, 85, 95, 
Five blades removed from the first rotor. 100, 105, 110 

Freon-12 30, 40, 50, 60, 75, 8o, 85, 90, 
95, 100, 105, 110 

\.)I 
\.)I 
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TABLE IV 

SUMMARY OF TEST DATA 

Percent of mass flow 
Peak efficiency at 100-percent 

Configuration Figure Medium design speed 
number 

85-percent 100-percent Maximum P4/Pi "E4/Pi 
design speed design speed flow 3.b 3.2 

A 12 Air 8o.o 83.0 96.0 88.o -----
B 13 Air 79.5 77.5 100.0 100.0 -----
C 14 Air 82.0 82.5 101.5 101.5 101.5 
C 15 Freon-12 81.0 81.0 105.0 104.5 104.o 
D 16 Air 81.0 82.5 102.J 102.5 102.0 
D 17 Freon-12 82.5 8o.o 108.0 107.5 107.0 
E 18 Air *77.0 *77.0 102.0 102.0 102.0 
E 19 Freon-12 8o.5 82.0 106.0 106.0 105.5 

*For this configuration the efficiency was based on torque measurements. 

\>' 
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Rotor ( ( ~ve,l,R-: 
U ft/sec 

$ 

V8,3 

Composite diagram of the above 

V2,R Vz 
f:J1,R V1 
SR A2 
~ t> 

Vz ~"Y" ~ 

~u1 
~ ~ u2-+-J ve,2 

Figure 1.- General vector diagram. 
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Constant speed operating lines 

r-1 

.e:. 
N 

11.. .. 
0 

•M 
+:> 

Negative slope 
C1l 
i.. 
Q) 
i.. 
~ 
UJ 
ti) 
Q) 
i.. 

.- Zero slope 
0.. 

i:: 
0 

•M 
+' 
C1l 
i:: Positive slope 
tu; 
C1l 
+' 
Cl) 

., 

t ti) 

"' Q) 
i.. 
t> 
i:: 

I-' 

.. Weight flow, lbs/sec 
Increase 

Figure 2.- Typical constant speed overall performance for three types 
of axial-flow compressors. 
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Rotor ( ( 
u 

,.... 

u 

~ 1 Stator 

Composite diagram of the above 

Figure 3.- Typical syrmnetrical vector diagram. 



/31 R • 40° 18 1 

' 0R • 28° 54 1--,, 

U • 550 ft/sec 
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f!2 • 320 5h' 

e == 32° 5L' s 

Tip section, radius• 0.667 ft 

Vz • 650 ft/sec 

M3 • 0.579 

/31 R • 36° 30 1 , >-
9R. 36° 30 1 

r2 · 36° 30 1 

e5 • 36° 30' 

~,R • o.578 
U • l.i81 ft/ sec 

Pitch section, radius• o.582 ft 

fl1 R .. 320 18' 
' 

132 = 40° 59' 
-< 95 = uo0 591 

,, 

U • 411 ft/sec 

Hub section, radi:ls • o.u98 ft 

Vz ., 650 ft/sec 

M3 • 0.579 

Vz = 650 ft/sec 

M3 .. 0.579 

Figure 4.- Design vector diagram for first stage of six-stage 
compressor at several radii. 



(a) Rotor assembly. L-93975-1 
Figure 5.- Six-stage compressor assembly configuration A. 
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(b) Stator assembly. 

Figure 5.- Concluded. 
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Figure 6.- Detail of blade mounting and notches in blade. 
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Figure 9.- Instruments. L-5'7-2230.1 



(a) Rotor assembly. 

Figure 10.- Six-stage compressor assembly after solidity change, configuration E. 
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(b) Stator assembly. L-96064.1 

Figure 10.- Concluded. 
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Figure 12.- Overall performance of a six-stage axial-flow compressor configuration A in air. 
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Figure 16.- Overall performance of a six-stage axial-flow compressor configuration Din air. 
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(a) Variation of stagnation-pressure ratio (numerical average) with percent of design mass flow. 

Figure 17.- Overall performance of a six-stage axial-flow compressor configuration D 
in Freon-12. 
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Figure 17.- Continued. 
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Figure 18.- Overall performance of a six-stage axial-flow compressor configuration E in air. 
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Figure 18.- Continued. 
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Figure 19.- Overall performance of a six-stage axial-flow compressor configuration E 
in Freon-12. 
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