








































TABLE I - PERfORMANCE OF X24C-2 10-STAGE AXIAL-FLOW COMPRESSOR 

(a )  In le t  pressure, 12 inches mercury absolute (849 Iblsp f t ) ;  r n l e t - a ~ r  temperature, 538O R. 
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COMMITTEE FOR AERONAUT 1CS 

P rcentage 
design 

speed 

80 

89 

100 

E uivalent  
afr-wetght 
flow 

W G/ti 

43.00 
42.87 
42.83 
42.35 
41.75 
41.08 
40.79 
39.99 
39.05 
38.37 
36.92 
35.37 
33.73 
32.23 
31.72 
30.19 

49 -62 
49.58 
49.39 
49.30 
49.28 
48.98 
48.77 
48.16 
47.97 
47.10 

Over-all 
pressure 
r a t i o  

p2Ip1 

I :W3 
1.785 
I .903 
2.032 
2.137 
2.194 
2 -245 
2.253 
2,255 
2,244 
2.222 
2.157 
2.105 
2.1 13 
2.061 

1.604 
1.682 
2,068 
2.149 
I .898 
2.243 
2.385 
2.437 
2 .490 

46.18 

56 .6 1 
5 6 . s  
S.35 
58.25 
56.17 
55.79 
55.68 
55.46 
54.71 
53.83 

Over-all 
temperature 
r a t i o  

TZ4/T1 

1.231 
1.243 
1.271 
1.265 
1.282 
1 .298 
1.307 
1.320 
1.327 
1.331 
1.346 
1.357 
1.366 
1.373 
1.386 
I ,400 

I ,289 
1.289 
I .309 
I .320 
1.297 
1.332 
1.353 
1.363 
1.370 
1.394 

2.657 

$:8! 
2.226 
2 .3B 
2.553 
2.855 
3.052 
3.175 
3.232 
3.299 

Adiabatic 
t$tnperature- 
r i se  
ef f ic iency 

'IT 

0.398 
.648 
.71 1 
.755 
.791 

v807 .813 
.807_ 
. 7 9 ~  
.7& 
.745 
.7l3 
.666 
.630 
.6 13 
.569 

0.4% 
.546 
,741 
.757 
,671 
.776 
.792 
.791 
.797 
.784 

1.406 
1.407 
I .412 

I .358 
I . S O  
I .360 
1.372 
1.402 
1.445 
1.472 
1.490 
1.503 
1.521 

Polvtropic 
e f f  tc~ency 

"P 

0.424 
.674 
.687 
.791 
.813 
.829 
,836 
,830 
,817 
,810 
.775 
.745 
,702 
,668 
,653 
.612 

:;I! 
,774 

0.613 
.643 
.707 
.717 
,756 
,777 
.788 
.790 
.783 
.772 

Mean 
pressure 
coeff tc ient  

m 

0.131 
.226 
.256 
,288 
.320 . 345 
.358 
.369 
.372 
.372 
,369 
.364 
.350 
.339 
.34 I 
.328 

.a10 
,814 
,805 

0.64 
.678 
,740 
,751 
,789 
.8 I I  
.822 
,825 . e20 
.a10 

.47 1 
,473 
.478 

0.327 
,330 
.330 
,341 
,368 
.408 
.432 
.450 
.461 
,479 

.368 

.370 

.370 

0.200 
.212 
.233 
.245 
,279 
,317 
.340 
,355 
.36 1 
.370 

A d ~ a b a t ~ c  
work-~nput 
factor 
*rn/qT 

0.329 
.348 
.360 
.381 
.405 
.428 
.440 
.457 
.a9 
.475 
.496 
.511 
,525 
,537 
,557 
,577 

0.166 
O:8&! I .I84 

.768 .265 
,784 .281 
,701 1 .231 

0.335 
,336 
.358 
.37 1 
.345 
.385 
.409 
.42 1 
.430 
. 4 S  

,382 
,385 
.385 

0.212 
.224 
,244 
.256 
.291 
.331 
,355 
.37 1 
.378 
.388 

,802 
,818 
.8 17 
.825 
,814 

Polytropic 
pressure 
coef f tcient 

' P 

0.140 
.235 
.247 
.301 
.329 
.355 
.368 
.379 
.384 
.385 
,384 
.380 
.369 
,359 
3 3  
.353 

.298 

.324 

.333 
,343 
.359 

0. 177 
.I96 
.275 
.29 I 
,242 
.308 
,335 
.344 
.355 
.373 

.090 

.Oil8 

.093 

0.1 15 
.I& 
, O f 3  
,085 
,078 
.077 
.077 
.079 
.Of33 
,091 

NATIONAL 

.250 

.248 
,246 

, 0.417 
.399 
. S 7  
.353 
.317 
-283 
,265 
.254 
,247 
.239 

ADVISORY 

Polytropic 
loss factor 

A~ 

0.190 
.I14 
.I 14 
,060 
.076 
,073 
.072 
,078 
.086 
.090 
.I12 
.I30 
,157 
.I78 
.I93 
.224 

+ 

Outlet 
Mach 
number 

M2 

0.452 
.352 
.328 
.300 
.279 
.%I 
.253 
.243 
,237 
,233 
.225 
.218 
.216 
.21 I 
.209 
.204 

0.157 
.I40 
.083 
.080 
,103 
,076 
.075 
.077 
.075 
.085 

0.455 
.427 
.335 
.322 
,367 
.306 
.287 
.277 
.270 
.256 



TABLE I - CONTINUED. PERFORMANCE OF X24C-2 10-STAGE A X  IAL-FLOW COMPRESSOR 

Percentage 
of deslgn 
speed 

80 

8g 

100 

COMMITTEE FOR AERONAUT ICS 

(b)  

Equivalent 
a~ r -we tgh t  
flow 

w @/a 

42.41 
41.89 
41.77 
40.20 
3 9.29 
38.53 
38.20 
37.06 
35.91 
34.51 
33.95 
31.04 
29.22 
25.98 

48.74 
48.49 
47.6 1 
45.83 
4 82 
4 k 4 5  
44.76 

56 -64 
56.57 
56.54 
S .2O 

c3 
55.67 
55.56 
54.10 . 

I n le t  

Over-all 
pressure 
ra t10  
P2/f'( 

! :8+8 
1.795 
2,093 
2.162 
2.197 
2.202 
2.195 
2.178 
2.168 
2.215 
2,102 
2.058 
1.975 

2 . W  
2.255 
2.432 
2.623 
2.618 
2.624 
2.61 1 

2.220 
2.060 
2.624 
2.412 
2.265 
2.136 
2.731 
3.125 
2.957 
3.281 

pressure, 6 inches 

Over-all 
temperature 
r a t i o  

T ~ / T ~  

1.243 
1.243 
1.243 
1.310 
1.328 
1.338 
1,342 
1.348 
1.351 
1.365 
1.376 
I .404 
1.419 
1.443 
1.325 
1.345 
1.375 
1.416 
I .416 
1.417 
1.427 
1.379 
1.367 
1 .49 
1 396 
1.383 
1.373 
1.437 
1.492 
1.467 
I ,524 

mercury 

Adiabatic 
temperature- 
r i se  
ef f ic iency 

" T 

0.595 
.652 
,742 . 
,751 
.744 
.742 
.734 
.716 
.7& 
.67 1 
.670 
.580 
,541 
.480 

0,719 
,753 
.764 
,755 
.754 
,754 
.733 

C.670 
.619 
.751 
-716 
.680 
.645 
,754 
.776 
.770 
.764 

absolute (424 

Polytropic 
efficcency 

"P 

0.622 
.678 
.765 
.778 
.773 
.770 
,764 
.748 
.736 
.707 
.708 
.623 
.586 
.528 

0.749 
,782 
.794 
.790 
.788 
.788 
.769 

0.708 
,649 
,785 
,752 
.718 
.682 
.788 
,811 
.805 
.804 

lblsa f t ) ;  i n le t -a i r  

Mean 
pressure 
coef f ic ien t  

'm 

0.206 
.226 
.258 
,333 
.349 
,359 
.358 
,357 
.354 
.352 
,362 
.336 
.325 
.305 

0.270 
.300 
.332 
.364 
.362 
. 3 a  
.36 1 

0.232 
.208 
.288 
.259 
,238 
. .220 
.3@ 
.350 

:% 

temperature, 

Adiabatic 
work-tnput 
factor 
rm/"T 

0.346 
.347 

' ,347 
.444 
.469 
,484 
.488 
,498 
,504 
,524 
.%I 
,579 
.600 
.636 

0.376 
.398 
.435 
.481 
,481 
.481 
,493 

0.346 
.337 
.384 
.363 
.351 
.341 
.401 
.451 
.430 
.481 

5380 R. 

Polytropic 
pressure 
coeff ic ient  

'P 

0.216 
.235 
.266 
.345 
,365 
.373 
.373 
.373 
.37 1 
.370 
.383 
261 
.352 
.336 

0.282 
-31 1 
.345 
.380 
.379 
.379 
.379 

0.245 
.218 
.30 1 
.273 
.252 
,232 
,316 
,366 
.346 
,387 

NAT 

Polytropic 
loss factor 

A P 

0.131 
.I 12 
.a62 
.099 
.I07 
.Ill 
.I15 
.I26 
.I33 
,154 
,158 
.218 
.248 
.300 

0.095 . CB7 
,090 
.I01 
.I02 
,102 
.I14 

0.101 
,118 
.083 
.OW 
.(299 
.I OQ 
.085 
.085 . [;84 
,095 

I ONAL ADV ISORY 

Outlet 
Mach 
number 

M;! 

0.364 
.342 
,346 
.263 
2 49 
.240 
.238 
.233 
-226 
,220 
.213 
,207 
.I99 
.I86 

0.327 
,301 
.275 
.247 
,247 
.245 
,243 

0.374 
.407 
$31 1 
3 3 7  
,356 
.384 
.296 
.259 
.273 
.241 

- 



TABLE I - CONTINUED. PERFORMANCE OF X24C-2 I 0-STAGE A X  IhL-FLOW COMPRESSOR 

( c )  I n l e t  pressure, 6 inches mercury absolute (424 Ib lsq f t ) ;  i n l e t - a i r  temperature, 538O R. (Rerun) 
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TABLE I - CONTINUED. PERFORMANCE Of X24C-2 10-STAGE AX tAL-F*LOW COMPRESSOR 

Z 
( d )  I n l e t  pressure, 6 inches mercury absolute (424 I b l s ~  f t ) ;  i n l e t - a i r  temperature, 45g0 R .  o 



TABLE I - CONCLUDED. PERFORMANCE OF X2X-2 I O-STAGE A X  I AL-FLOW COMPRESSM 

( e l  I n l e t  pressure, 6 inches mercury absolute (424 Ib/sq f t ) ;  i n l e t - a i r  temperature. 41Q0 I?. 



Fi gu r e  I. - Se tup  f o  r i n v e s t  i g a t i n g  p e r f o  n a n c e  o f  X24C-2 ax i  a l - f  l o w  comp resso  re 



I I I I I I I I I I I I I 1 
12 13 14 15 16 17 18 19 2 0  21 22 23 24 25 

Spec i f ic  equivalent weight flow, w @ / ~ D ~ ,  Ib / (sec) (sq f t )  

( a )  I n l e t  t o t a l  pressure, 12 inches mercury absolute (849 Ib lsq f t ) .  

Figure 2. - Perfonnance o f  X24C-2 a x i a l - f l  ow compressor a t  various in1 e t  pressures. No di ffuser; 
i n  l e t -a i  r temperatu re, 538' R. 
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Equivalent weight flow, WG/6,  Ib/sec 

I I I I I I I I I I I I I I I 1 
10 1 1  12 13 14 15 16 17 18 19 2 0  21 22 23 24 25 

Specif ic equivalent weight f lo*, w@/602, Ib/(sec)(sq f t )  

( b )  In le t  total  pressure, 6 inches mercury absolute (424 Ibfsq f t  1 .  

F i g u r e  2. - Concluded. Performance o f  X24C-2  a x i a l - f l o w  compressor a t  v a r i o u s  i n l e t  p r e s s u r 6 .  NO 
d i  f fuser ;  i  n l  e t - a i  r tempera tu re ,  538' R .  



1 I I I I I I I I I I I I I 
12 13 14 15 16 17 1 8  19 20 21 22 23 24 25 

Specific equ iva len t  weight f l o w ,  ~ a / 6 ~ 2 ,  Ib / ( sec ) (sq  f t )  
NAT l ONAL ADV l SORY 

( a )  I n l e t - a i r  temperature, 538O R .  COMMITTEE FOR AERONAUTICS 

F i g u r e  3 .  - P e r f o n a n c e  o f  X24C-2 a x i a l - f  low compressor a t  v a r i o u s  i n l e t - a i  r tempera tu res .  No d i f -  
fuser; i n l e t  pressure ,  6 inches mercury a b s o l u t e  (424 I b/sq f t  1 .  



30 34 38  42 46 50 54 58 62 
Equivalent weight flow, Wn/6, Ib/sec 

I I I I I I I I I I 1 I 1 I 

12 I 3  14 15 I6 I ?  18 19 20 21 22 23 24 25 
Specific equivalent weight flow, W J ~ I ~ $ ,  Ib/(sec)(sq f t )  NAT IONAL ADV I SORY 

COMMITTEE FOR AERONAUTICS 
( b )  In le t -a i r  temperature, 45Q0 R .  

F i g u r e  3. - Cont inued.  Performance o f  X24C-2 ax i a l - f  low compressor a t  v a r i o u s  i  n l e t - a i  r t empera tu res .  
No d i f f u s e r ;  i n l e t  p ressure ,  6 inches mercury a b s o l u t e  ( 4 2 4  I b / s q  f t ) .  



F i g u r e  3. - 

Equivalent weight flow, Wm, Ib/sec 

12 13 14 15 16 17 18 19 20 21 22 23 24 25 

Spec i f i c  equivalent w e i ~ h t  flow, W J ~ / ~ D ~ ,  Ib / (sec)(sq f t )  NAT IONAL ADV I SORY 
COMMITTEE FOR AERONAUTICS 

, ( c )  I n l e t - a i r  temperature. 41g0 R. 
Concluded. Per fo rmance o f  X24C-2 a x i a l -  f low compressor  a t  v a r i o u s  i n l e t - a i  r tempera tu res .  

No d i f f u s e r ;  i n l e t  p ressure ,  6 i nches  mercury  a b s o l u t e  (424  I b / s q  f t ) .  
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F i g u r e  4. - E f f e c t  o f  i n l e t  pressure on a d i a b a t i c  t e m p e r a t u r e - r i s e  e f f i c i e n c y .  No d i f f u s e r ;  i n l e t -  
a i r  temperature,  538' R. n -. 
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0 * 
--- 19.5 (100 percent design 

speed, reference I ) --- 21.0 (80 and 89 percent 
design speed, re fe r -  
ence I )  

cJ 
/ 

NATIONAL ADVISORY 
COMMITTEE FOR AERONAUTICS 

28 32 36 40 44 48 52 56 60 



24 28 32 36 40 44 48 52 60 7 -. 
Equivalent weight  f low, WJ8/6, lb lsec (D 

tn 
- ~ i ~ u r e  5. - E f f e c t  o f  i n l e t  p ressure  on p ressure  r a t i o .  I n l e t - a i r  t empera tu re ,  538' R. 



NACA RM No. E7H22 CONFI DENTIAL Fig.  6 

(a )  l n l e t  pressure, 21 inches mercur absolute (1485 Ib/sa f t )  for  80 
and 89 percent o f  design speed and 79.5 inches mercury absolute ( 1374 
Ib/sq f t )  for  design speed. (Replotted from reference 1 . )  

0 
Q, ( b )  l n l e t  pressure, 12 inches mercury absolute (849 Ib/sq f t ) .  

Polytropic loss factor ,  Ap 

( c )  l n l e t  pressure, 6 inches mercury absolute (424 Ib/sq f t ) .  

F igure  6. - V a r i a t i o n  o f  p o l y t r o p i c  e f f i c i e n c y  w i t h  p o l y t r o p i c  l oss  
f a c t o r  a t  severa l  inAl e t  pressures and des ign  speeds. No d i f f u s e r ;  
i n  l e t - a i  r temperature, 538' R. 

CONF l DENT l AL 



30 34 38 42 46 ' 50 54 58 
Equivalent  w e i g h t  f l o w ,  WJ8/6, I b/sec 

F i g u r e  7. - E f f e c t  o f  i n l e t - a i r  t e m p e r a t u r e  on a d i a b a t i c  t e m p e r a t u r e - r i s e  e f f i c i e n c y .  No d i f f u s e r ;  
i n l e t  p ressu re ,  6 i nches  mercu ry  a b s o l u t e  ( 4 2 4  I b / s q  f t J .  



F i g u r e  8. 
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I NATIONAL ADV I W R Y  
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I * L  

30 34 38 42 46 50 54 58 
Equivalent weight f low, WJ816, Ib lsec 

. o f  i n l e t - a i r  t e m p e r a t u r e  on p r e s s u r e  r a t i o .  No d i f f u s e r ;  i n l e t  p r e s s u r e  
mercury  a b s o l u t e  ( 4 2 4  I b / s q  f t  ) .  

i nc hes 



NACA RM No. E7H22 CONF l DENT l A L  F ig .  9 

( a )  In le t -a i r  temperature, 538O R, 

(b) I n l e t - a i r  temperature, 45g0 A. 

Polytropic loss factor ,  Xp 

( c )  I n l e t - a i r  temperature, 41Q0 R .  

F i g u r e  9. - V a r i a t i o n  o f  p o l y t r o p i c  e f f i c i e n c y  w i t h  p o l y t r o p i c  l o s s  
f a c t o r  a t  s e v e r a l  i n l e t - a i r  temperatures .  NO d i f f u s e r ;  i n l e t  p ressure ,  
6 inches mercury a b s o l u t e  ( 4 2 4  I b / s q  f t J .  

CON F l  DENT l  AL 
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NACA RM No. E7H22 CONF l DENT I AL F ig .  I I  

C 

i? (a)  Inlet pressure, 6 inches mercury absolute (424 ib/sq f t ) .  

I.G.V.i I R  2R 3R 4R 5R 6 R  7R 8R 9R IOR m l e t  
Stat ic-pressure measur ing s ta t  ion 

(b) I n le t  pressure. 12 inches mercury absolute (849 lblsq f t ) .  

F i g u r e  I I. - E f f e c t  o f  w e i g h t  f l o w  on d i s t r i b u t i o n  o f  i n t e r s t a g e  s t a t i c  
p r e s s u r e  a l o n g  compressor  c a s i n g  f o r  d e s i g n  speed. No d i f f u s e r ;  i n -  
l e t - a i  r tempera ture ,  538O R; a t  compressor en t rance ,  CE; i n l e t - g u i d e  
vane i n1  e t ,  I .G.V. ,; i n l e t - g u i d e  vane o u t l e t ,  I .G.V.,; r o t o r  b lades,  

R; s t a t o r  b lades,  S; between two  rows o f  o u t  l e t - g u i d e  vanes, O.G.V.,. 

CONF l DENT1 AL 



NACA RM No. E7H22 CONFI DENTI AL Fig.  12 

( a )  Maximum weight f low. 

( b )  Peak a d i a b a t i c  temperature-r ise e f f i c i e n c y .  

I.G.V.;IR 2R 3R 4 R  5R 6R 7R 8R QR IOR ~ u i i ' e t  

Static-pressure measuring s t a t i o n  

lo) Surge. 

F i g u r e  12. - E f f e c t  o f  v a r i o u s  percentages o f  d e s i g n  speed on  d i s t r i b u -  
t i o n  o f  i n t e r s t a g e  s t a t i c  p r e s s u r e s  a l o n g  compressor  c a s i n g .  No d i f -  
f use r ;  i n l e t - a i r  t empera tu re ,  538' R; i n l e t  p ressure ,  12 i nches  o f  
mercury  a b s o l u t e  (849 I b / s q  f t  1; a t  compressor e n t r a n c e ,  CE; i n l e t -  
g u i d e  vane i n l e t ,  I .G.V. i ;  i n l e t - g u i d e  vane o u t  l e t ,  I .G.V.,; r o t o r  

b lades,  R; s t a t o r  b lades,  S; between two rows o f  o u t l e t - g u i d e  vanes, 
O.G.V.,. 
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