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Since Technical Note No. 1143 was completed, the need for a more 
extensive version of table I, lIValues' of Loca l Mach Number, Pressu.!'e 
Ratio, and Pressure Coefficient across Shock Waves," has become apparent~ 
This table is now available in expanded form; and a copy of the expanded 
table is included in this supplement ' to 'supersede the original table I. 

Errors in the original publication 'are as follows: 

Page 11: The first sentence of the last paragraph should begin 
"Tables I and III • • .11 instead of lITables I and II • " 

Corrections in tables II and III are as follows: 

Table II.-

2·3 
2.6 
4.3 
4.7 
4.7 
4.7 
6.2 

Table 1I1.-

~ 
1.4 
4.7 

-f3 

23 0 

10° 
3° 
7° 
8° 
qO 

9° 

LIBRARY COpy 
To bo rcrumod 10 tba lJbrary of 

1'4a 

3.4225 
3.0867 
4.5658 
5.4669 
5.5922 
5. 'r240 
7.9200 

Pa/pt 

0.49071 
.02350 
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Figure 13.- Each vertical space a l ong the scale label for pressure 
coefficient D.p/q . should represent 0 .125 ins tead of 20 ; thus, the 
vertical scale shoul d appear : 
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8 ~ ,.., 
(doS) (des) 

8 0 7.18546 
1 7.8Ol25 
2 8. 60430 

9 0 6.39264 
1 6.87407 
2 7.4B067 
) 8.278)4 

10 0 5.75671 
1 6.14639 
2 6.62119 
3 7.22344 
4 8.0226) 

11 0 5.24082 
1 5.55967 
2 ' .94262 
3 6. 42313 
4 7.01599 
5 7.83581 
6 8.98638 

12 0 4.8Om 
1 5.07739 
2 5. )9281 
) 5·n302 
4 6. 24375 
5 6.84911 
6 7.669<>3 
7 8.87172 

13 0 4.44,43 
1 4.67339 
2 4.9)8)4 
) 5.2498) 
4 5.63112 , 6.10349 
6 6.71567 
1 1.55439 
8 8. 80760 

14 0 4.13360 
1 4.33044 
2 4.556)8 
3 4. 81978 
4 ,.13240 

5 5.51261 
6 5·98884 
7 6. 62228 
8 7. 47450 
9 8 .79126 

15 0 ).86369 
1 4.03562 
2 4.14"5 
3 4. 4556, 
4 4. 71842 

, 5.0314, 
6 5.41400 
7 5.89618 
8 6. 53211 
9 7. 42624 

10 8. 821111 

16 0 3.62792 
1 3·n964 
2 3·95037 
3 4.14479 
4 4.36900 

5 4.63202 
6 4.94653 
7 5.33290 
8 .5.82325 
9 6.47624 

10 7.40814 
11 8.90088 

17 0 3. 42032 
1 3. 55532 
2 3.70612 
3 3·87615 
4 4.07015 

5 4. 29455 
6 4·55860 
7 4.87573 
8 , .26736 
9 '.76803 

10 6.44l.8o 
11 7.41936 
12 9.03211 

II., 

7.18546 
7·57479 
8.07261 

6.39264 
6.69)57 
7.0671Q 
7 . 54)65 

5.75671 
5.99785 
6. 26846 
6.64849 
7 .10485 

5.?11082 
,.43448 
, .666)4 
5.95318 
6.29392 
6.73946 
7.30617 

.UlO9n 
4.96951 
, .15796 
~.38268 
5.654)3 
5.98883 
6.41123 
6.96292 

4.44543 
4.57891 
4.73465 
4.91619 
5.1.3596 

5. 39692 
'.72228 
6.12986 
6.66172 

4.1.3360 
4.24248 
4.)7683 
4.52876 
4.70707 

4.91882 
,.17368 
5. 49567 
5.66074 
6.39434 

3.86369 
3·95993 
3.98829 
4.19791 
4.34601 

4.,1957 
4.72539 
5.04264 
'.27618 
5.65781 

6.14628 

3.62792 
3.7lO64 
3.80507 
3·91330 
4.03782 

4.18238 
4.3,137 
4.55154 
4.79190 
, .08655 

5. 45674 
5. 9)848 

3. "2032 
3. 49181\ 
3· 57 318 
3·66580 
3·77171 

3.89345 
4.03450 
4.19924 
4.39418 
4.62799 

4.91440 
5. 27398 
5.73979 

AJID .PRISStIRK' COBJ"F'rCIXft'l' ACROSS SHOCK VAYES 

!!. ~ 8 ~ "t. 

"" 
qb (doS) (doS) 

1. 00000 0 18 0 3.2J604 
1.20854 .00490 1 J.35720 
1.:;0622 .00;/77 2 3·491~6 

3 3·64174 
1.00000 0 4 3.81150 
1.182)5 .00551 
1.4)092 .01100 5 4.00564 
1. 78981 .01646 6 4.2)08) 

7 4·57062 
1.00000 0 8 4.8174) 
1.16236 .00614 9 5 · ~1582 
1. )7565 . 01.."24 
1 ·66696 . 018)2 10 5.72912 
2.09762 .024)6 11 6.42781 

12 7.46024 
1. 00000 0 1) 9 ·22255 
1.14629 .00676 
1. JJ336 .01)49 19 0 ).071,. 
1.58610 .020~ 1 3·18101 
1. 921,:?l .026132 2 )·3016) 
2.44137 .033)4 3 3. 43,,2 
).26)5) .04004 4 3·,8559 

1 .00000 0 , 3·7",1 
1.133"" . 00739 6 3·95028 
1 . 2<)999 . 01474 7 4.17683 
1. 51411 .02204 8 h .IIII)Y' 
1. 79936 .02929 9 4.nO" 
2.19908 .036,2 
2·79939 .04371 10 5·17139 
3.80262 .0S0B7 11 ,.70582 

1? 6.4)414 
1 .00000 0 13 7.'32"9 
1.12271 .00803 14 9. 48326 
1. 27307 .0l6oo 
1. 46158 . 0~393 20 0 2.92)81 
1.70535 .03178 1 ).023)4 

2 3·1)239 
2. 03o,s .03960 3 3·~27J 
2.49588 .04736 4 3.38650 
3. 20241 ,05513 
4.41302 .06285 , 3.'3676 

6 3.70716 
1.00000 0 7 3.90296 
1.11376 .00667 6 4. 131,s 
1.250B7 .01.726 9 4.40349 
1.41949 .02")10 
1. 63192 .031'27 10 4.73461 

11 ,. 1511. 
1.90826 .Oh270 12 , .69739 
2.2822, .05107 13 6.46071 
2.81769 .05921. 14 7.6385. 
3.64800 .06771 
,. 11042 .07598 1, 9·83090 

1. 00000 0 21. 0 2.79041 
1.10614 ·00931 1 2 .881'3 
1.23231 .01931 2 2.98066 
1. )8489 ·02770 3 3.08951. 
1. '7)29 .03679 4 3.;>()981 

1. 81179 .04567 , 3· 34375 
2.12408 .05479 6 3. 479U 
2.55029 .06370 7 3.66576 
3.16796 .07o,s 8 3.863l11 
4.14339 .081.3 9 4.09428 

5.91549 .09023 10 11 .)7011 0 
11 4.7OS}7 

1.00000 0 12 , . 1)650 
1.09962 .00996 13 '.70365 
1. 21661 .01983 14 6.,0821 
1. 3,610 . 02961 

7.78248 1. 5~31 . 03931 15 
16 10.29326 

1. 73,1, .04895 
2.00221 .05651 22 0 2.66944 
2.35426 .06803 1 2.75318 
2.8391, .on48 2 2.84397 
3.55104 .086B9 3 2.94308 

4 3·05197 
4.69797 .09626 
6.85594 .10559 , 3.17242 

6 3.)0680 
1.00000 0 7 3. 4,s26 
1.09391 .01.061 8 3·63067 
1. 20313 .02113 9 3·11)033 
1·33170 .03154 

11.CJ6JL~' 1. 48543 .04186 10 
11 4.34571 

1.67261 .05210 1.2 4.69181 
1.90576 .06227 13 5.13349 
2.20412 .07236 14 5.7~1 
2.60026 . 0821,0 
3.15127 ·09?37 15 6.5783' 

16 7.97050 
3.97167 .10230 17 10.91166 
5·32300 .11219 
7.96901 . 122011 

II., ~ ~ 

"" 
qb 

3.23604 1.00000 0 
3·2983' 1.08900 .011:?8 
3·36878 1.1910, .022'" 
3.44868 1. 31067 .0)349 
3.53948 1. ~'18~ .04~4) 

).64)18 1.6;>()91 .05528 
).76221 1.627'3 .06604 
3.09495 2.16071 .07937 
4.05749 2.4lB88 .067)4 
4.~,s 2.66416 ·09789 

4.47828 ).49010 .108)8 
4.7,694 4.4)641 .U882 
,.10668 6.0))61 ·12921 
5.~127 9.309~ .139~ 

).071,. 1.00000 0 
3.1?594 1.08465 .0119' 
3.18741 1.18134 .02)n 
).~671 1.29~88 .03'~' 
). ))514 1.42320 .04702 

).42.21 1.'TI43 .0:5849 
3.'~73 1.7630) .0698' 
3.64210 1.99073 .08113 
3.n664 2.27703 .09232 
3·933,1 2.64786 .10)~3 

•. 11880 ).14812 .11~48 
4.34078 3.85929 .125~7 
•. 6122) 4.95273 .1)640 
4.9'273 6.84971 .1~29 
5· 39507 10.9'~~9 .1 1) 

2.92381 1.00000 0 
2.97148 1.08078 .01263 
).02492 1.17239 .0~10 

3.0!1", 1.277~ .0)744 
3·1')92 1.39847 .04~ 

3.23092 1.,4042 .0617? 
3·311\24 1. 70690 .01369 
3.U76, 1.91224 .08", 
3.~31" ~.16."93 .09732 
3.66307 2.47965 .10901 

3.81626 2.89~ . 12061 
3·m19 3.4,455 .1321' 
4.n372 •• 26333 .H362 
4.47840 '.'2986 .1'503 
4.81027 7.79624 .16640 

,.24117 13.02305 .ln72 

? 79041 1.00000 0 
2.83236 1.on36 .01331 
2.87953 1.16450 .02645 
2.93~2 1.263,2 .039~4 
2.99660 1.3n04 .05228 

3·05910 1.,oa,7 .06498 
3.l2563 1.64697 .07636 
3. 22034 1.84678 .09002 
3·31n7 2.06948 .10237 
3. 42921 :"'.3""',0'1 .11463 

3.55785 2.69521 . 12679 
3.70760 3.1,498 .13887 
3.88429 ~. 78653 .1:;088 
4.09'75 .7onO .16282 
4.3,408 6.17984 .17470 

4.67780 8.90838 .18653 
,.09813 15.70811 .19831 

2.66944 1.00000 0 
2.70504 1.07~3' .014012 
2.7479' 1.15755 .on827 
2.79"3 1. 251., .041'72 
2.846n 1.3,s32 .0549~ 

?.90542 1.48108 .068287 
2.97131 1.6?361 .08H10 
3.04552 1.79138 .094'30 
3.l295O 1.99170 .]0746 
3.22498 2.23'3' .l2029 

3.33411 2 . ~3e.'1 .13301 
3. 4'998 2.9~28 .14~' 
3.60650 tm~ .15617 
3·n921 .17065 
3.95579 '.1994:1- .18)0. 

4.23809 6.91836 .19,)8 
4.55413 10.231,18 .20765 
•• 96439 19.32636 .21969 

J 



I 
I 
I 

l 

4 

9 ~ !It. (40S) (408) 

23 0 2·~~31 
1 2. 63663 
2 2.72021 
3 2.8J.097 
~ 2.91.Oll 

~ 3.01917 
6 3 .~~ 
7 3.27~10 
8 3.42766 
9 3.60192 

10 3.80388 
II 4.00200 
1.2 4.32897 
1.3 4.~1 
14 ~.10181 

1, '.16l6o 
16 6.67~ 
17 8.2l.l8O 

24 0 2.4~1 
1 2.'3038 
2 2.60761 
3 2.69l.2O 
4 2.78202 , 2.88137 
6 2.99085 
7 3.l.l.233 
8 3.24831 
9 3.40126 

10 3.51857 
II 3.78354 
1.2 4.02611 
13 4.31993 
14 4.68616 

1, ,.l.6169 
16 ,.814,1 
17 6.79451> 
18 8.51947 

25 0 2.36619 
1. 2.43311 
2 2 .~ 
3 2·58225 
4 2.66584 

5 2.75692 
6 2.85665 
7 2.96666 
8 3.08899 
9 3.2262l. 

1.0 3.38l85 
II 3.56060 
1.2 3.76908 
13 4.0l684 
14 A.3l809 

1, 4.6971.2 
16 '.19339 

~ 5.88489 
6.94816 

19 8.91314 

26 0 2.28118 
1 2 .34380 
e 2.~l.O7l. 

3 2.48254 
4 2.,ml. 

5 2.64389 
6 2.73534 
7 2.83560 
8 2.9~39 
9 3.06978 

1.0 3.~3 
II 3.36613 
1.2 3.,4771 
13 3.76027 
10 4.01396 

1, '.324'7 
16 4. 717~7 
17 ;:~~~ 18 
19 7.13932 

20 9.42386 

27 0 2 .202159 
1 2 .26150 
2 2. 32415 
3 2·39117 
4 2 . "6318 

-------

~ 1.- TAIJl!S CI1 LOCAL IIAOII lIIDCIID, I'R!SS1mI RA1'I0, Am> 

I'R!SS1mI CClD1'ICIDr ACllOSS SBDCJ[ VAlE _ Cont 1mtod 

Ka !'! ~ 9 ~ 
Pb 

<q, '(doS) (doS) Mt, 

2.'~31 1.0000c 0 27 5 2. 54085 
2.~191 1.071" .01~703 6 2 . 62517 
2.6285li 1.1'131 .029212 7 ~ :Am~ 2.66964 1.~1 .0~351.9 8 
2.71~~ 1.. 3_17~ .~~9 9 2 .92~ 

2.76708 1..~5693 .07l.6l.o 10 3.05449 
2.82478 1.~2 .~~14 II 3. 19487 
2.~~ 1.7~~ .099068 1.2 3 . 3~98 
2.95'13~ 1 .~8 .~ 13 3.~3985 
3.~1 2.14416 .l.2628 1, ).15106 

3.13837 2.4W,7 .l3927 15 4 .01751 
3. 24'33 2 .74332 . 1.~244 16 ~.338Ji> 
3.36862 3.17l.2O .165~1 17 4 .7~742 
3.5ll92 3.7U8~ .17850 18 ,.~ 
1.68084 4. ,4240 .1.91.·1 19 6. 

3.88280 5.14606 .20420 20 7.37622 
4.l.29~3 7.76366 .21.702 21 10.10296 
4.~3824 ll.80"1 .22974 

28 0 2.1)006 
2.45857 1..OOOOC 0 1 2 . 185~ 
2.48739 1.06915 .015428 2 2.2 .. 36 
2·,1.974 1..lO~7) .030617 3 2.30713 
2.,5602 1.23122 .045607 4 2.37434 
2.~ 1.32717 .060389 , 2 . .. 661 
2.~1.94 1..43'78 .07"985 6 2.,2465 
2.69267 1.~ .089410 7 2.60945 
2.74947 1..70294 .1.0367 8 2.70205 
2.81.309 1.86990 . ll778 9 2.89976 , 
2.8838l. 2.06753 .l.3le3 

1.0 2.91678 
2.96!5~ 2.)0507 .105~ II 3.04296 
3.05730 2.59633 . 1.~)O 1.2 3.18538 
3.16209 2·96l96 .17291 13 3. 348l8 
3·28285 ~. ~3525 .~ 1" 3.53680 
3.42)1" .07188 .1.9964 

15 3·7~32 
3.58857 ".97'7~ ·2l.3l7 16 4.02749 
3·78616 6.3:586l! .~3 17 4·35986 
4·02728 8.74365 .23961! 18 4.7~58 
4. 329'2<! l.3.84205 .25276 19 ~. 36803 

2. 366l9 1..OOOOC 0 20 6.2'2'241 
2.39158 1 .06692 .0l6U9 21. 7.67074 
2.42023 1.. 10078 .032053 22 ll.04280 
2. 4~239 1.22268 .047707 
2.48815 1.31421 .063162 119 0 2.06266 

1 2.llm 
2.~2825 1. 417ll .078398 2 2.17051> 
2.57296 1·53377 .093442 3 2 .~7 
2.62291 1.66728 .l.o831 4 2.29236 
2.67881 1.82lJi3 .1.2301 
2.74136 2.00218 .137" , 2.36005 

6 2.43270 
2.8l.l64 2.2l.653 .15l96 7 2. , ll2l. 
2.89lOO 2.~7~ .l6622 8 2. , 9664 
2.98J.03 2·79352 .l.8036 9 2.69398 
3.08381 3.19547 .19438 
3·202ll 3.71940 .20831 1.0 2·79292 

II 2·90717 
3.33960 4.43072, .'2<!2U 1.2 3.03508 
3.~l48 ',~"4' .2"aa 13 3. 17984 
3.69496 7.00972 .24955 10 3.34'76 
3093093 9.89298 .2631' 
. , 22633 16.~U .27670 1, 3.,,866 

16 3.76717 
2.1!6ll8 1.0000c 0 17 4.04402 
2.~ 1.0~92 .01688 18 •. )8959 
2. 1.l.362' .033~ 19 4. 83865 
2·35720 1.21.505 ,~ 
2. 38897 1. 30255 .o6m 20 , . 4~ 

21 6. ]88" 
2.42"2 1.40051 .08185 22 8. 04043 
2.~3 1. ,10'78 .097~2 
2.50808 1. 636ol. . ll)OO 30 0 2.00000 
2 · ~5727 1.77964 .l.2830 1 2.0~970 
2.6l.226 1.94606 .10342 2 2.l.O22O 

3 2.1' 786 
2.~370 2. 141.23 .15838 • 2.211lJ! 
2.74282 2.37366 .173l9 
2.8207l. 2.655l3 .lIrTS8 , 2.28038 
2.90907 3.00338 .20241 6 2.j482~ 
3.0098B 3."'" .21684 7 2 . ~21.32 

8 2 .500~ 
3.1.2;;8" 4.02623 .23ll6 9 2·58664 
3.26064 ~.8227; ,24~39 
3.~1920 '.98393 ,~3 1.0 2.68lOO 
3.608Tl 7.83617 .273~ II 2·7851.0 
3.83975 ll.26064 <~ 1.2 2.90088 

13 3.0)082 
~.l.2892 19.7~ .30152 14 ,.17820 

2 .20269 1.00000 0 1, 3.34766 
2.=39 1.06314 .01761. 16 3 .,~,42 

2 .2""68 1, 13222 .03497 17 3.18065 
2.26979 1.20820 .05202 18 ~.06734 
2 .29795 1.29226 .06881 19 4.42795 
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~ ~ M". 
Pb qb 

2 . )2939 1.38571 ~ O8535 
2.36445 1.~9OU . 10167 

U~~~ 1.60857 .U776 
1.7~297 .13365 

2 •. ~953~ 1.89742 . 14935 

2 . ~944 2.07680 .1~ 
2. 60990 2.28776 •l8023 2 . 67778 2.~3991. . 19544 
2 .75428 2.84603 .21051 
2 .84104 3.221, 2 . '2'2544 

2.93990 3.71"1 .2~5 
3.0536, 4.35896 .25096 
3.18578 ~ . 25280 .~ 
3. 34l.2O 6. ' 76J,O .28408 
3.,1/689 8.73972 .29851 

3.75323 1.2.91636 . )l268 
1I.036J,O 24.37689 . 32718 

2.13006 1.00000 0 
2.14729 1.06148 .01839 
2.16698 1.12856 .03~6 
2.18917 1.20202 .05422 
2.21.407 1.26293 .07170 

2.20198 1.37252 .o88go 
2.27308 1.47226 .~ 
2. 30767 1 . 58425 . l.2258 
2.3-617 1.7l.O71 .139<l6 
2.37~ 1.8,492 . 1"'25 

2.= 2·02095 .1.7103 
2. 2. 21432 .l8'm 
2. 54937 2."239 .20308 
2.61606 2.71~1 .2l.866 
2. 691.24 3.04990 .23"1.0 

2.77640 3.46732 .24941 
2.~3" 4.00028 .26459 
2 .~ 4.72l.O9 .27966 
3.ll~ '.72715 . 29~3 
3.26703 7.2429_ .)09,0 

3,"906 '9.78928 . 32429 
3.67090 14.96338 .339Ol 
3.94841 31.~ ."367 

2.06266 1.0000c 0 
2. 07774 1.06001 .01916 
2.09'96 1.l.2523 .03797 
2.ll~'~ 1. 19647 .0,646 
2. 13, 21 1.27431 .074'7 

2.16131 1 . 36067 . 09251 
2.l8895 1 •• 5616 .11Oll 
2.2196/1 1.56258 .l.27" 
2.25386 1'.68225 .1"55 
2.291'1 1. 823~7 .l6209 

2.33402 1 .97234 .17808 
2. 38101 2.15090 .19~" 
2.43337 2·3~35 .2l.o8l 
2 . ~183 2.60602 .22690 
2. 55740 2.90292 .24285 

2. 631.23 3.2671.0 .258Q 
2.71~ 3.72086 . 27429 
i.8l.o17 ' . 31785 .28982 
2.91970 , .n702 .30524 
3.0068, 6.25337 .3205' 

3.196~ 7 .99871 .33576 
3.37 ll.O2'28 .35090 
3. 59235 17:56086 .36595 

2. 0000c 1 .0000c 0 
2.01JQ; 1.05869 .01996 
2. 02811 1.l.2228 .03953 
2. 005)6 1. 191M .~; 
2.06489 1.26706 .071-1 

2.08676 1.35001<. .096l6 
2.ll.l.24 1.4U66 .ll442 
2.13857 1.'~331 .13239 
2. l6931 1.65693 .1.501.0 
2.20269 1. 78480 .16757 

2.24016 1.92978 .18479 
2.2817' 2.09572 .2Ol.8o 
2.32799 2.26775 .~1 
2.37953 2. 51.256 .2,,23 
2. 43701 2.77947 .25161 

2. ~1.49 3· J.02Ol • 26m 
2.'7407 3. 49958 . 28408 
2.65620 4. 002'2'2 .30006 
2.7~978 4.65645 .31~2 
2.85131 , .~5196 .33l66 



NACA TN No. 1143 
(Supple ment) 

e p Mo 
(des) (doS ) 

30 20 4.90159 
21 ' . 56424 
22 6.58991 
23 8 .51233 

31 0 1.94160 
1 1.98886 
2 2. 03868 
3 2.09138 
4 2.14730 

5 2. 20684 
6 2. 270l19 
7 2, 338Bo 
8 2. 41247 

9 2. 49232 

10 2.57936 
11 2.67484 
12 2.78034 
13 2.89789 
14 3.03011 

1, 3 .~2 
16 3. 35393 
17 3.55709 
18 3·79995 
19 4·09778 

20 4.47555 
21 4.97767 
22 , .69302 
23 6. 83~ 
24 9.13076 

32 0 1.88707 
1 1.93213 
2 1.97956 
3 2.02958 

" 2.08253 

5 2.13875 
6 2.19868 
7 2 .26277 
8 2.33163 
9 2.40596 

10 2 .48665 
11 2. 57474 
12 2. 67149 
13 2.77856 
14 2 ·89812 

15 3·03292 
16 3.18672 
17 3.36459 
18 3. 57385 
19 3. 82531 

20 4.13577 
21 4.'3321 
22 '.~O 
23 5.84704 
24 7 .13785 

25 9 . 9741~ 

33 0 1.83608 
1 1.87918 
2 1.92442 
3 1.97206 
4 2. 02235 

5 2.07561 
6 2. 13221 
7 2. 19256 
8 2. 25722 
9 2.32674 

10 2. 40188 
11 2. 48351 
12 2. 57274 
13 2.67094 
14 2.77983 

15 2.90165 
16 3.03936 
17 3. 19689 

' 18 3. 37977 
19 3-59589 

20 3. 85704 
21 4. 18188 
22 4.60196 
23 5. 17619 
24 6. 0)1~9 

25 7. 51479 
26 11.19767 

PR&SSlJRE CClEPTICIDT ACROOs SI!OCX WAVES - Cont l nuod 

Ma ~ ~ e p M], 
pt, qb (doS) (doS) 

3.00520 6. 84081 0.34730 34 0 1. 78829 
3.12879 8. 8635~ . 36284 1 1.82960 
3.30392 12.4m4 . 37829 2 1 .87291 
3.51725 20 .96744 . 39367 3 1. 91837 

4 1.96630 
1.94160 1. 00000 0 
1.95286 1 .05748 .02076 5 2.01688 
1.96598 1.11958 .04110 6 2. 07054 
1.98107 1.l8694 .06106 7 2.12758 
1.99823 1.26029 .08064 8 2. 18849 

9 2· 25376 
2.01760 1.34052 .09989 
2.03933 1. 42871 . 1l8Bo 10 2·32403 
2.06359 1. 52616 . 13741 11 2.~ 
2.09061 1.63449 .15574 12 2. 48279 
2.12062 1.75569 .17379 13 2.57339 

14 2.67317 
2.15392 1. 89230 .19160 
2. 19086 2.04755 .20916 15 2.78406 
2.23185 2.22567 .22651 16 2·90844 
2· 27739 2.43223 .24364 17 3. 04938 
2.32809 2.67480 .26058 18 3.2lll4 

19 3. 39964 
2·38468 2.96390 .27735 
2. 44806 3.31456 .29394 20 3, 62346 
2. 51939 3.74909 ·31038 21 3.89559 
2. 60008 4.30204 .32668 22 4. 23663 
2· 69201 5·02997 · 14285 23 4.68311 

2. 5.30348 
2.79760 6. 03228 . 35890 
2.92012 7· 50125 . 374811 25 6. 25348 
3.06409 9·86355 · 39068 26 7.99488 
3.23596 14.29389 .~4 
3. 44528 25 .63452 . 42212 35 0 1 .7434, 

1 1. 78316 
1.88707 1 .00000 0 2 1.82468 
1.89664 1.05639 .02158 3 1.86822 
1.90799 1.11716 .04271 4 1.91)98 
1 .92112 1.18287 .06342 
1.93620 1.25420 .08373 5 1.96221 

6 2.01321 
1. 95330 1. 33195 . 10)67 7 2.06730 
1.97256 1. 41711 . 12326 8 2. 12487 
2 .006B0 1. 51078 . 14251 9 2.18638 
2 .olB07 1.61445 .16146 
2.04478 1. 72962 . 18011 10 2. 252)8 

11 2· 32352 
2. 07445 1. 85915 .19849 12 2.40058 
2. 10730 2.00522 .21662 13 2. 48453 
2.14373 2.17150 .23450 14 2.57658 
2. 18409 2. 36269 .25215 
2.22897 2. 58506 .26960 15 2. 67822 

16 2.79139 
2.27884 2.84700 .28684 17 2.9l858 
2.33454 3.16033 ·30)90 18 3.06314 
2.39688 3·54210 . 32080 19 3.22962 
2. 46700 4.01779 .33753 
2 .54630 4. 62734 .35413 20 3. 42442 

21 3.65692 
2.63661 5. 43708 .37058 22 3.94150 
2. 74033 6.56585 . 38692 23 4.30153 
2.88280 8 .24971 .4031, 24 4.77837 
3.00200 11. 03386 .41927 
3. 17071 16. 52504 .43531 25 5. 45400 

26 6· 52305 
3. 37616 32.42577 . 45127 27 8.62546 

1.83608 1.00000 0 36 0 1.70130 
1.84413 1.05541 .02242 1 1 .73955 
1.85381 1.11497 .04435 2 1.77947 
1 .86350 1 .17920 .06583 3 1.82126 
1.87836 1.24872 .0B688 4 1.86536 

1. 8933e 1. 32426 .10752 , 1.9lll9 
1.91039 1.40668 . l2T79 6 1.959Bo 
1.92947 1. 49703 .14770 7 2.01124 
1.95082 1. 59657 .16727 8 2.06585 
1.97459 1.70686 . l8653 9 2.12402 

2. 00099 1. 82982 .20796 10 2.l8626 
2. 03026 1 . 96784 .22417 11 2.25305 
2. 06268 2.12398 .214259 12 2.32517 
2.09859 2·30217 .26076 13 2.40336 
2. 13838 2.50757 . 27870 14 2.48870 

2.18255 2. 74709 .29643 1, 2. 58245 
2. 23168 3·03020 . 31396 16 2. 68612 
2 .28644 3·37020 . 33131 17 2.80180 

2.34775 3.78644 .34848 18 2.93216 
2. 41669 4. 30816 .36549 19 3.0B076 

2 .49464 4·98175 .38235 20 3· 25251 
2. 58339 5.88545 . 39908 21 3. 454)9 

2.68528 7. 162H . 41569 22 3.69669 
2.80)47 9 .10556 .43218 23 3·9954) 
2.94229 12.42298 .4118" 24 4.37714 

) .10795 19 . 37661 . 4611B7 25 4.88989 
3·53991 43. 22636 .48109 26 5.63258 

5 

Ma ~ ~ 
pt, qb 

1. 78829 1.00000 0 
1.79~93 1.O5~53 .023271 
1 .80309 1.11302 • 0lI6028 
1.81285 1.17591 .060285 
1.82427 1.24382 .090089 

1.83741 1 . 31735 .lll45 
1.85237 1. 39734 .13240 
1.86926 1.48470 .15297 
1.88824 1.58061 .17318 
1.90935 1.68638 .19304 

1.93285 1.80374 .21259 
1.95894 1.93476 .23182 
1 .98784 2.08213 .25078 
2. 01986 2. 24923 .26948 
2. 05523 2 . 44024 .28793 

2. 07055 2.66102 .30614 
2.13794 2.91930 ·32413 
2.l8628 3.22562 ·34192 
2.24018 3. 59506 ·35953 
2. 3oOl19 4.04968 .37696 

2. 36828 4. 62314 .39422 
2. 44492 ' . 36960 .41134 
2. 53215 6. 38199 .42831 
2.63228 7 .83424 .44517 
2.76967 10.09437 .46191 

2.88475 14.09971 .47854 
3. 04745 23.15148 .49509 

1 .74345 1.00000 0 
1.74876 1.0537' .02415 
1.75553 1.lll26 .04774 
1.76380 1.17296 .07079 
1.77)61 1.23939 .09336 

1.78504 1.3lli6 .11545 
1.79815 1.38897 .1.3710 
1.81304 1.47368 .15834 
1.82981 1 .,6632 .17918 
1.84859 1. 66810 .19966 

1.86953 1.78054 .21979 
1·89278 1.m48 .23960 
1.91855 2.04521 . 25910 
1.94707 2. 20263 .27832 
1.97862 2.38143' .29727 

2. 01351 2 . 5864~ .31596 
2·05215 2.82401 .33442 
2.09498 3.102TI .35266 
2.1Il256 3. 43466 . 37069 
2.19562 3.83675 .)8853 

2 .25495 4.33427 .40619 
2 .)2~62 4.96621 .42369 
2.39697 5.79616 .44103 
2. 48272 6.93,26 .45824 
2. 58113 8. m05 .47532 

2. 69523 11.25052 .~9229 
2.82921 16. 16503 .50915 
2.9B903 28. 38910 .52591 

1. 70130 1 .00000 0 
1.70539 1.053~ . 025040 
1.71085 1.10969 .0lI9487 
1. 71772 1.17033 .073358 
1.72606 1.23585 .096830 

1. 73654 1.30563 .11953 
1.14734 1. 38147 .1H89 
1.76042 1.46)81 .16)80 
1.77522 1.55356 .18530 
1 .79185 1.65178 .20639 

1.81048 1 .75992 .22713 
1.83118 1.87943 .24749 
1· 85418 2.01251 .26754 
1.87960 2.16155 .28728 
1.9OTI8 2.32982 .30673 

1.93889 2.,2146 ·32591 
1 ·97330 2.74161 . 34483 
2.01136 2·99750 .36351 
2.05355 3.29879 .38197 
2. 1OOlI0 3.65894 ."0022 
2.15260 4.09138 .41827 
2. 210ge 4.64313 . 43615 
2.27656 5. 34155 .45386 
2. 35065 6.26779 .47141 
2. 43496 7 .55597 .48883 

2. 53169 9.47123 .50612 
2.664)1 12. 62122 ·52329 



6 

e a ~ (des) (deS) 

36 27 6.&,;490 
28 9·49197 

37 0 1. 66164 
1 1. 69857 
2 1.73106 
3 1.m26 
4 1 .81934 

5 1 .86351 
6 1·91000 
1 1·95907 
8 2.01103 
9 2.06623 

10 2. l2508 
11 2. l8809 
12 2.25584 
13 2.32903 
14 2.408<)6 

15 2. 49541 
16 2. :59099 
17 2.69694 
18 2. 81543 
19 2.94931 

20 3.10242 
21 3.28008 
22 3. 48991 
23 3.74331 
24 4. 05825 

25 4. 46512 
26 5.02050 
27 5. 84590 
28 7.27143 
29 10.75973 

38 0 1.62421 
1 1 .66000 
2 1.59720 
3 1 .73:595 
4 1.TI646 

5 1 .8l891 
6 1.86348 
7 1.91042 
8 1.95999 
9 2.0l254 

10 2.06839 
11 ~ . 12800 
12 2. 19194 
13 2.26069 
14 2. 33512 

15 2.41604 
16 2.50464 
17 2.60229 
18 2. 71016 
19 2.83237 

20 2.97018 
21 3.12834 
22 3. 3l262 
23 3·53143 
24 3.79744 

25 4.13102 
26 4.56731 
27 5.17392 
28 6.10326 
29 7.80868 

30 12.89714 

39 0 1. 5B902 
1 1, 62361 
2 1.6:5967 
3 1.59713 
I, 1.73622 

5 l,m09 
6 1.81992 
1 1, 86495 
8 1.91239 
9 1.96255 

10 2.01575 
11 2. 01236 
12 2. 13285 
13 2.19TI4 
14 2.26769 

15 2. 34345 
16 2 .42599 

TABU I - VAWlS OF LOCAL MAClI lIOKIIZR, PRI'SS1lRI! RATIO, AlID 

PRlSSum: COD7ICIElfl' ACRCSS SHOCK WAVES - Contlm.led 

Ha & ~ e a 1ft. 
pt, qb (deS) (des) 

2. TI549 18·TI364 0 . 54035 39 17 2. 51649 
2.93252 36.14927 .55732 18 2.61643 

1.66164 
19 2.72'l71 

1.00000 0 
'1 . 66458 1. 05244 .02597 20 2·85280 
1.66883 1.10831 .05128 21 2.99499 
1.61443 1 . l68oO • (ym8 22 3.15819 
1.68140 1.23196 . 10011 23 3·35052 

24 3.68530 
1 . 68980 1. 30070 .12310 
1.69967 1. 31483 .14618 25 3·85991 
1.11101 1. 45505 .16938 26 4.21505 
1.12408 1.54221 .19153 27 4.68611 
1. 73879 1.63730 . 21325 28 5·35512 

29 6.41824 
1. 75530 1. 74154 .23458 
1. TI313 1.85631 ·25552 30 8652952 
1.19422 1.98358 ·27612 
1.81694 2. l2538 .29638 40 0 1.55512 
1.84205 2.28541 · 3161'3 1 1. 58940 

2 1.62431 
1. 86986 2.46456 · 33599 3 1.66120 
1.90054 2. 66997 ·35537 4 1.69841 
1.93445 2.90670 ·37449 
1.97195 3.18269 ·39337 5 1. 73791 
2.01350 3.5Q881 .41203 6 1. TI912 

7 1.82243 
2.0:5963 3.90033 . 43048 8 1.86797 
2.lll01 4. 37946 .44873 9 1.91599 
2.16844 4.97971 .46679 
2.23295 5.75420 . 48469 10 1.96679 
2.30583 6.79240 .50244 11 2.02072 

12 2.07818 
2. 38873 8.25TI5 ·52004 13 2.13960 
2.48383 10. 483TI • 5375l 14 2. 20564 
2.59406 14.27360 · 5:>1087 
2.72345 22.17482 .51211 15 2.27684 
2.8m6 48.84301 .58927 16 2.35412 

17 2.4)844 
1.62421 1.00000 0 18 2. 53106 
1.62610 1.05191 .02691 19 2.63355 
1.52925 1.10111 . 05~ 
1.63363 1.15595 .01 1 20 2.74794 
1. 63934 1. 22888 .10361 21 2.87691 

22 3·02399 
1 .64639 1.29635 .l2'!96 23 3.19412 
1. 65484 1.36892 • 151TI 24 3· 39425 
1.66471 1. 44727 .17501 
1. 67607 1.53211 .19788 25 3.63476 
1.68903 1.62441 . 22023 26 3.93174 

27 4·31206 
1.70361 1. 72524 . 24217 28 4. 82461 
1.71398 1.83585 .26369 29 5·57095 
1. 73827 1.95797 .28484 
1.75849 2.09337 .3Q562 30 6.81144 
1.17819 2.24461 .32607 31 9·55562 

1.805TI 2. 41-463 ·3462l 41 0 1·52425 
1.83318 2.60744 . 36605 1 1.55704 
1.86344 2. 82795 .38562 2 1.59100 
1.89686 3. 08280 . 40492 3 1.62623 
1.93381 3· J8091 .42398 4 1 .66286 

1.97473 3.73452 .44281 5 1. 10103 
2.02015 4.l6lO4 .46143 6 1.14090 
2.07072 4.68:594 ,47985 1 1.18264 
2.12723 5. 34815 .49809 8 1. 826l.4 
2.19070 6.2lO29 .51616 9 1 .87255 

2.26238 7 .37982 .53401 10 1.92121 
2,34390 9. 05B03 .55184 11 1.97274 
2.43741 11.67110 .56947 12 2.02749 
2.56549 16.30565 .58699 13 2.085B8 
2,67296 26.79741 . 604100 14 2.14839 

2.82462 n.38925 . 62111 15 2.21562 
16 2. 28827 

1,5B902 1 .00000 0 17 2.36121 
1 .58985 1.05145 .02'/88 18 2.45349 
1 .59190 1.10605 .05500 19 2.54845 
1.59511 1, 16416 .08142 
1.59910 1. 22617 .10118 20 2. 65378 

21 2.17164 
1.60550 1. 2'>251 .13232 2~ 2·90492 
1. 61261 1. 36371 .15687 23 3·05749 
1.62101 1.44036 .l8087 24 3.23473 
1.63094 1.52317 . 20436 

3. 44438 1.64227 1.6l298 . 22'/35 25 
26 3.69801 

1. 65514 1. 71016 . 2"989 27 4.01421 
1.65963 1.81770 .27200 28 4.42429 
1.68:;84 1.93523 ·29370 29 4.98692 
1.10390 2.06508 . 31501 

5. 8310S 1. 72394 2. 20939 . 33597 30 
31 1.31588 

1. 14612 2. 37081 .35559 32 11.16425 
1.17061 2.55271 .37689 

NACA TN No. 1143 
(Supplement) 

lie. & ~ 
pt, qb 

1.79765 2.7:5938 0 .39689 
1. 82'/49 2.99641 . 41661 
1.86043 3·27119 .43607 

1. e,684 3· 59313 .45529 
1.93114 3·9TI93 .41427 
1.98185 4.44366 .49304 
2. 03163 5.02033 .,1161 
2.091:59 6.03861 .52999 

2.14968 6.71141 .54821 
2. 22019 8 .04246 .5662'! 
2. 30037 9·97919 . :;8418 
2. 39231 13. 08374 .60196 
2.49885 18.86698 .61961 

2.62389 33. 44886 .63716 

1. ';5572 1.00000 0 
1.55556 1 .05106 .02887 
1. 55660 1.10515 .05693 
1. 55BTI 1.16355 .08467 
1.56224 1. 22384 .11085 

1.56694 1.28916 . 136TI 
1.57276 1.35914 .16209 
1.57993 1.43431 .l8P81 
1.58841 1.51532 .21098 
1.59826 1.60291 .23462 

1.60950 1. 69799 . 257TI 
1.62230 1.80165 .28046 
1 . 63666 1.91519 ·302'/2 
1. 65272 2.04001 .32456 
1.67062 2.11838 .34..603 

1.69040 2.33224 .36713 
1. 71233 2.~(M4 .38789 
1. 73651 2.69953 .40833 
1. 763lB 2.92139 .4:!846 
1.79260 3.11655 .44832 

1.82507 3.47330 .46791 
1.86290 3.82297 .487~6 
1.90062 4.24135 ·50637 
1.94465 4.75l2'! ·52527 
1.99364 5. 38688 .54396 

2.04837 6.20117 .56247 
2.l.O980 7 . 28497 .5B081 
2.17916 8.79627 ·:59899 
2.2:;802 11.05366 .61702 
2.34844 14.79363 .63492 

2.47220 22. 19783 .65270 
2.57613 43 .84821 . 67037 

1. 52425 1. 00000 0 
1. ,2319 1.05013 .02989 
1.52328 1.10441 .05892 
1.52450 1.16133 ·08714 
1.52688 1.22183 .11461 

1.53043 1.28631 . 14135 
1. 53516 1. 35521 . 16743 
1.54110 1.42906 . 19288 
1. 54829 1.50845 .21174 
1. 556TI 1 . 59408 .24204 

1. 56658 1 . 68679 .26581 
1.57780 1 .78755 .28910 
1.59049 1 .89753 .31191 
1.60474 2.01813 .33429 
1. 6306J, 2.15104 ·35626 

1.63831 2.29837 .37784 
1.65788 2. 46267 ·39906 
1.67951 2.64121 .41993 
1.70337 2.85608 .44048 
1.72968 3.09460 .46073 

3· 36914 1.1,a68 .48010 
1.79068 3.69085 .50040 
1.82601 4·07076 .51985 
1.B6509 4·52755 .53907 
1.9Q844 5.08756 . 55807 

1.95667 5.79072 .51687 
2. 01053 6.700:59 . :59549 
2. 01098 7.92491 .6135, 
2. 13921 9·66250 .63221 
2. 216TI 12.32147 .65034 

16.90715 .66834 2.30570 
2.40871 26.70940 .68622 
2. 52958 62 .42147 .70398 

- ----- -----

/ 



NACA TN No. 1143 
(Supplement) 

TABLl! 1.- VAW!S OT LOCAL lIACII IIOOIKR, PRKSSURI! RA!l'I0, AIID 

PRIISSIIRB OOKl'TlCID! ADJtOOS SIItlCX \/AVIS - ContlllUod 

8 ~ lit, Ma & ~ 8 ~ lit, 
(<leg) (~g) 1\ qb (deg) (deg) 

~2 0 1.49448 1. 49448 1.00000 0 44 1, 2.a,902 
1 1.52646 1.49254 1. 05047 .03094 16 2.l.2085 
2 1.55953 1.49172 1.10379 .06096 17 2.18729 
3 1.59084 1.48920 1 . l6026 .09046 18 2·25905 
4 1.63013 1.49331 1.22140 .1l902 19 2.33696 

5 1.66642 1 . 49592 1.28)89 .14604 20 2.42205 
6 1.70602 1.50047 1 . 35186 .17270 21 2.51562 
7 1.74533 1.50437 1.42"53 .19909 22 2.61929 
8 1.78759 1.51037 1.50251 .22465 23 2·73518 
9 1.83196 1.51758 1. 58642 .24962 24 2.86606 

10 1.87871 1·52603 1.6n03 ·27_ 25 3.01565 
II 1.92809 1.53583 1.n522 .29790 26 3.16913 
12 198043 1.,4697 1.88207 .32l28 27 3·39390 
13 2. 03608 1.55958 1.99882 .34419 28 3.64100 
14 2.09550 1.57310 2.12706 .36667 29 3.94187 

15 2.15919 1. 56941 2.26861 .38873 30 4.34390 
16 2.22779 1·60689 2.42582 .41041 31 4.88378 
17 2.30202 1.62622 2.60146 .43172 32 5 .68455 
18 2. ]8280 1.64758 2.79914 .45268 33 7.06275 
19 2. 47126 1.67112 3.02345 .47332 34 10.41342 

20 2.56883 1.69707 3.28032 ."9366 45 0 1.41421 
21 2.67131 1.12566 3.5n58 .51371 1 1.44426 
22 2,79904 1.75719 3.92581 .53350 2 1.47521 
23 2,937H 1.79199 4. 33962 · 55303 3 1.50714 
24 3. 09586 1.8)048 4. 83980 . 57233 " 1.54015 

• 

25 3. 28113 1.87316 5 . 45696 .59142 5 1.5743" 
26 3.50161 1.92063 6.2]811 .61030 6 1.60983 
27 3.nO"5 1.97364 7 .25935 .62899 7 1.64613 
28 4, lo893 2.03311 8 . 65247 .64751 8 1.68518 

29 4. ,,417 2.10024 10.66728 .66587 9 1. 72536 

30 5.17863 2.17653 13.84204 .68408 10 1. 76742 
31 6. 14967 2. 26399 19.588l3 .70216 II 1.81159 

32 7.98864 2.38362 33.16941 . 72011 12 1.85809 

33 14.19485 2.48414 105.08535 . 73795 13 1·90720 
14 1.95922 

43 0 1.lI6628 1.46628 1.00000 0 
1 1. 49755 1.46349 1. 05029 .03203 15 2.01452 
2 1.52984 1. 46179 1.10333 .06307 16 2.01352 

3 1.56325 1.46ll8 1.15941 .09319 17 2.13674 
4 1.59788 1.46165 1.21882 .12243 18 2.20479 

19 2.27839 

5 1.6338, 1.46320 1.28190 .15086 
6 1.67130 1.46584 1.34907 .17853 20 2.35843 
7 1.71037 1.46959 1.42015 .20547 21 2.44604 

8 1. 75122 1. 47447 1.49749 .23174 22 2.54259 

9 1. 79404 1 . 48050 1.57988 .25738 23 2.64985 
24 2.nOll 

10 1.83906 1.48772 1.66862 .28242 
II 1.88651 1.49617 1.76455 .30690 25 2.90641 
12 1,93668 1.50591 1 .86864 .33085 26 3.06287 

13 1.'18991 1.51698 1.98205 .35~30 27 3.24525 
14 2.04657 1.52947 2.10617 .37728 28 3.46192 

29 3.72556 
15 2.10714 1. 54345 2. 24267 .)9983 
16 2.17214 1.55902 2. 39362 .42196 30 4.0565, 

17 2. 24223 1.57629 2.56l52 .44370 31 4.49028 

18 2. )1820 1.59539 2.74953 .46507 32 ,.09509 
19 2.40103 1.61646 2.96164 .48610 33 6.02650 

34 7.75492 
20 2.49191 1.63969 3.20294 .50680 
21 2.59237 1.66528 3.48010 . 52720 35 13.13487 
22 2.70435 1. 69346 3.80196 . 54731 
23 2.83381 1.72502 4.18819 . 56716 46 0 1. 39016 

24 2.97391 1.75881 4.63254 . 58675 1 1.41969 
2 1."5008 

25 3·13997 1.79676 5.18317 .606l2 3 1.48138 

26 3· 33394 1.83873 5.86488 .62526 4 1.51372 

27 3. 56680 1.88545 6.73684 .64420 
28 3.85318 1 . 93762 7 .88996 .66295 5 1.54715 

29 4.21794 1.99614 9·48750 . 68152 6 1.58181 
7 1. 61n8 

30 4.7a,73 2.06218 1l.64954 . (,<)<)94 8 1.65521 

31 5. 40147 2.13722 15.70056 .7l82O 9 1.69426 

32 6.54844 2.22324 23.10298 .73634 
33 8·93919 2.32287 43·19541 .75435 10 1.73507 

II 1.n783 

44 0 1. 43955 1."3955 1.00000 0 12 1.82279 

1 1.47017 1. 43595 1.05016 .03315 13 1.87015 

2 1.50175 1. 43340 1.10$ .0652" 14 1.92023 

3 1. 53439 1.43194 1.1 8 .09634 

" 
1.56816 1. 43154 1. 21m .12651 15 1.97330 

16 2.02982 

5 1 . 60320 1. 43215 1.28033 .15581 17 2.09018 

6 1. 63960 1. 43385 1.34680 .J.0429 18 2.1,495 

7 1.6n54 1. 43659 1.41765 .21202 19 2.22476 

8 1. 71712 1.44044 1.49329 .23900 
9 1.75855 1. 44536 1.57435 . 26532 20 2·30039 

21 2.]8282 

10 1.80201 1.45143 1.66148 .29101 22 2.47321 

II 1. 84n5 1.45868 1.75542 .31608 23 2.57309 

12 1.69597 1.46701 1.85710 .3~~ 24 2.68435 

13 1.94702 1. "767: 1.96754 .36461 
14 2,00123 1.48774 2.08804 .37474 25 .80952 

7 

Ma & ~ 
1\ qb 

1.50014 2.22011 c .4lll3 
1.51398 2.36559 .43372 
1.52938 2.52675 .45589 
1.54644 2.70637 .4n67 
1.56530 2.90795 .49908 

1.:;8610 3.13593 .52014 
1.60901 3.39602 .,4088 
1.63424 3.69573 .56132 
1.66202 4.04507 .58147 
1.69262 4.45m .6013' 

1.72639 4.95312 .62098 
1.76371 '.'5910 .64038 
1.so,08 6.31198 ·65956 
1.85107 7.29665 .67853 
1.90240 8.60767 .69131 

1.95998 10.45639 .71592 
2.02495 13.26101 .73437 
2.098n 18.02541 .7,267 
2.18331 27.91'91 := 2.29901 60.88204 

1.41421 1.00000 0 
1.40982 1.05010 .03431 
1.~48 1.10280 .067~8 
1.40419 1.15836 .09960 
1.40293 1.21704 .13071 

1.40269 1.27916 .16090 
1.40348 1.34507 .19022 
1.40529 1.41516 . 21871 
1.40814 1."8991 .2464, 
1.4l2a, 1.56983 . 27346 

1.41703 1.65554 .29979 
1.42311 1.74n, .32549 
1.43032 1.84730 ·35059 
1.43872 1.95515 .37,13 
1.44834 2.01248 .39914 

1.45925 2.20066 .42265 
1.471,1 2.34137 .44569 
1.48521 2.49664 .46829 
1.:;0043 2.66897 .49047 
1.51729 2.86144 .51227 

1.53591 3.on96 .53369 
1.556"3 3.32348 .554n 
1.57903 3.60444 .57"3 
1.60390 3.92932 . 59597 
1,6)127 4·3095' .61614 

1.66142 4.76088 .63603 
1.69468 5.3a,68 .65567 
1.13143 '.97680 .61508 
l.n215 6.82452 .69427 
1.817U 7·92987 .71325 

1.86793 9. 43244 .13205 
1.92458 1l.59485 .75067 
1.98849 14.97662 .76913 
2.o6llo 21.01927 .787"" 
2.14431 3".91428 , .80562 

2.;>4066 l00.47m .82367 

~39016 1.00000 
1 0.03551 1.38498 1.05010 

1.)8088 1.1027" .06980 
l.m79 1.15813 .1029" 
1.37573 1.21661 , .13~ 
1.J1464 1.27e39 .1661' 
1.37460 1. 34)84 .19631 
1.37540 1.41334 .22562 
1.3n44 1. 48728 .25408 
1.)8037 1.566?6 .28181 

1.65016 .30881 1.)8431 I 
1.36936 1. 74144 .33512 

i:m~ 1.83915 .36080 
1.9447" .38589 

1.41102 2·05931 .41041 

1.42a,' 2.U'408 .43441 
1.431]8 2.320611 .4'790 
1.44353 2.h7on .48093 
1.45708 2.63675 .503,1 
1.~7212 2.82133 .52568 
1.48878 3·02795 .,4746 
1.50115 3.26098 .5688S 
1.52740 3.525'18 .58994 
1.,4968 3.83023 .61068 
1.57419 4.18338 .63112 

1.60116 4.59851 .65127 

NACA r 
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TABLE 1 .- VALI.1ES OF LOCAL MACH zn:n..mE.R, PR&SSURB: RATIO, AND 

PRESSURE cOE.l"'JI'Icmrr ACROSS SHOCK WAVES - Cont1nued 

8 ~ '\ M" ~ ~ 8 ~ '\ (des) (des) 1\ qb (des) (des) 

46 26 2.95193 1.63086 5. 09384 0. 67115 48 32 4.06<>49 
27 3.11618 1.66361 5.69551 .69078 33 4.49758 
28 3.30874 1. 69980 6. 44239 · 71018 34 5.1oB13 
29 3.53915 1. 73988 7.39491 .72936 

8 . 65246 
35 6.05125 

30 3.82213 1.78442 .74833 36 7.81289 
31 4.18lBB 1.83413 10·390T7 • 76711 37 13. 43954 
32 4.66173 1.88987 12.95259 .78572 
33 5.34930 1.9~274 17.10800 .80417 49 0 1.32501 
34 6.45951 2 .02416 25 .~1 .82247 1 1.35337 

2 1. 38245 
35 8.74799 2. 10599 46.03221 .84064 3 1. 41230 

4 1. 44301 
47 0 1. 36733 1. 36733 1.00000 0 

1 1. 39641 1. 36141 1.05016 .03675 5 1. 47465 
2 1. 42630 1. 35654 1.10280 .07219 6 1.50731 
3 1. 45706 1. 35269 1.15815 .lo642 7 1· 541oB 
4 1.48878 1. 34984 1. 21646 .13951 8 1. ~7607 

9 1. 61239 
~ 1. 52154 1. 34797 1.27800 .17155 
6 1.55544 1. 3470B 1. 34310 · 20259 10 1.65019 
7 1.59Q60 1.34716 1.41211 .23270 II 1.68960 
8 1.62712 1.34821 1.48545 .26195 12 1. 73080 
9 1.66516 1.35024 1.56359 ·29037 13 1. 77397 

14 1.81933 
10 1.7~ 1.35326 1.64707 .31804 
II 1.74637 1.35727 1. 73650 ·34498 15 1.86712 
12 1 .78993 1. 36232 1.83261 ·37l25 16 1.91764 
13 1 . 83~73 1. 36841 1.93624 .39689 17 1.97121 
14 1.BB405 1.37560 2.04839 .42193 18 2.02822 

19 2.08914 
15 1.93516 1.38391 2.17022 . 44641 
16 1.98943 1.39339 2. 30313 .47036 20 2.15449 
17 2. 04726 1.40411 2. 44879 .49381 21 2.22495 
18 2, 10912 1 .41614 2.60925 ·51680 22 2.30130 
19 2.17560 1.42954 2.78698 .53934 23 2.38451 

24 2. 47579 
20 2. 24736 1.44440 2:98505 .56147 
21 2. 32526 1.46084 3.20733 ·58321 25 2.57667 
22 2.41032 1.47898 3.45870 .60458 26 2.6B909 
23 2. 50383 1. 49895 3.74545 .62561 27 2.81562 
24 2. 60741 1.52092 4 •. 07583 .64632 28 2.95967 

29 3·l2592 
25 2.72317 1.~4507 4. 46089 .66671 
26 2.85386 1.57165 4.91572 .68683 30 3·32102 
27 3. 00320 1.60Q90 5.46154 .70667 31 3. 5547~ 
28 3. 17632 1.63314 6.l2913 .72627 32 3.84229 
29 3.38059 1.66877 6.96494 .74563 33 4. 20868 

34 4. 69905 
30 3·62700 1. 7oB22 8.04246 ·76477 
31 3.93285 1 .75205 9.48532 .7837l 35 5.4055l 
32 4·32733 1.80096 1l.51871 .80246 36 6.55148 
33 4.86465 1. 8~579 l4.60078 .82104 37 8 .98915 
3" 5.66067 1·91764 19.82908 .83945 

50 0 1. 30541 
35 7.02769 1.98788 30 .65294 .85772 1 1. 33348 
36 10.33190 2.06836 66.44672 .87585 2 1. 36225 

3 1. 39174 
48 0 1. 34562 1. 34562 1.00000 0 4 1. 42204 

1 1. 37431 1.33897 1.05028 .03803 
2 1.40376 1. 33334 1.lO299 ,07466 5 1. 45322 
3 1. 43404 1.32876 1.15835 .1lOOO 6 1. 48536 
4 1. 46522 1.32515 1.2l66o .l4413 7 1. 51856 

8 1. 55292 
~ 1. 49738 l.32253 1.27799 .17712 9 1.~4 
6 1. 53062 1.32084 1.34285 .209Q6 
7 1.56467 1.32016 1.41075 . 23968 10 1.62554 
8 1.60075 1.32034 1.48434 .27003 II 1.664oB 
9 1.63789 1.32151 1.56185 .29919 12 1. 70426 

13 1. 74634 
10 1.67658 1.32364 1.64444 .32752 14 1. 79047 
II 1. 71700 1.32672 1. 73283 • 35511 
12 1. 75929 1,33077 1. 82758 • 38198 1~ 1.83687 
13 1.80370 1. 33585 1·92951 .4oB16 16 1.88581 
14 1.85044 1.34190 2.03959 .43372 17 1. 93761 

18 1.99260 
15 1.89980 1. 3490B 2 .15885 .45868 19 2.051.20 
16 1.95212 1.35736 2.28864 .483oB 
17 2.00769 1 . 36677 2.43042 . 50696 20 2.11391 
18 2.06698 1.37739 2 .58609 .53034 . 21 2 . 18131 
19 2. 13050 1.38929 2.75788 .55326 22 2.25409 

23 2· 33313 
20 2.19886 1. 40253 2·94856 .57573 24 2.41947 
21 2.27280 1. 41722 3.16158 ·59779 
22 2· 35321 1. 43345 3. 40126 .61947 2~ 2.5144 3 
23 2. 44121 1. 4~134 3.67309 .64078 26 2.61969 
24 2·53819 1.47103 3.98424 .66174 27 2·73741 

28 2.87044 
25 2. 64594 1.49269 n~t~ .68238 29 3.02262 
26 2.76675 1.51649 .70272 
27 2.90369 1.54266 5. 26577 .72277 30 3·19929 
28 3.06091 1. 57147 5.86m .74255 31 3· 4oB13 
29 3.24422 1.60322 6.61467 .76209 32 3.66064 

33 3.97506 
30 3·46207 1.63828 7 .55598 • 78139 34 4·38240 
31 3.72728 1.67711 8.78447 .80047 

-------------.. --

NACA TN No. 1143 
(Supplement) 

M" ~ ~ 
1\ qb 

1.72024 10. 4~639 0 .81935 
1. 76836 12.86653 .83805 
1.82230 16.64529 .85651 

1.88312 23. 42636 .87492 
1.95221 39.16270 .89314 
2.03135 116.20903 .91121 

1.32501 1.00000 0 
1.31763 1. 05048 .03937 
1.31130 1.10333 .07724 
1.30598 1.15878 .1l372 
1.30164 1.21704 .14891 

1 . 29827 1.27839 . 18288 
1 .29585 1· 34310 .21573 
1.29435 1. 41151 .24753 
1.29378 1. 48399 .27835 
1.29413 1. 56096 .3oB24 

1.29540 1.64290 .33727 
1. 29760 1. 73037 .36549 
1. 30074 1.82401 .39295 
1. 30483 1.92455 .41970 
1.30991 2.03286 .44578 

1.31599 2.14994 . 47123 
1. 32311 2.27699 .49609 
1. 33132 2.41543 .52038 
1.3406'; 2. 56696 .54416 
1. 35li7 2.73362 .56744 • 
1.36293 2.91792 .59026 
1.37602 3.12296 .61264 
1.39053 3.3~26o .63461 
1.40654 3.61170 .65619 
1.42419 3.90652 .67740 

1.44360 4.24521 . 69828 
1.46494 4.63861 .71883 
1.48840 5. 10146 .73908 
1.51417 5. 65428 .75904 
1. ~4254 6.32660 .77875 

.79820 1 . 57379 7.16241 
1.60830 8.23036 .81742 
1.64650 9.64375 .83642 
1.68894 1l.60395 .85522 
1.73628 14. 50661 .87383 

1.78933 19. 25024 ·89227 
1.84915 28. 40795 ·91055 
l.89961 53 . 529~2 .92869 

1.3054l 1.00000 0 
1.29731 1 .05072 . 04075 
1.29028 1.10380 .07991 
1.28425 1.15940 .1l756 
l.2792O 1. 21m . 15384 

1.27510 1.27916 .lB884 
l. 27194 1.34383 . 22263 
l. 26972 1.41210 .25~29 
1.26837 1.48436 .28693 
1 .26795 1. ~6095 .31756 

1.26843 1.64237 .34729 
1. 26977 1. 72917 .37617 
1.27204 1. 82185 .40422 
1.27525 1.92125 .43154 
1,27937 2.02809 .45814 

1.284"5 2.14331 .48407 
1.~2 2.26807 . 50939 
1.29760 2.40364 .53411 
1.30574 2. 55161 .55827 
1.31499 2.71386 .58192 

1.32540 2.89268 .60507 
1.33703 3.09086 .62776 
1.34991 3. 31189 .65002 
1.36428 3.56009 . 67186 
l.38009 3·84102 ·69333 

1.39749 4.16179 .71442 
1. 41662 4.~3177 .73518 
1.43765 4.96352 .75562 
1.46075 5. 47426 ·77576 
1.48613 6. 08824 .79562 

.81521 1.51406 6.84oB2 
1.54482 7 .78552 .834" 
1.57878 9.00756 .85366 
1.61636 10.651.20 .87256 
1.65811 12.98191 ·89126 



-----~ -,------

NACA TN No. 1143 
(Supplement) 

e ~ M" (deg) (4<lg) 

50 35 4.94092 
36 5·m44 
37 7.24492 
38 11.02198 

51 0 1.28676 
1 1.31461 
2 1.34310 
3 1.37229 
4 1. 40225 

5 1.43304 
6 1.46474 
1 1.49745 
8 1.53125 
9 1.56624 

10 1. 60255 
11 1. 64030 
12 1.67964 
13 1.12072 
14 1.16374 

15 1.80B91 
16 1.85646 
17 1.9066B 
18 1.95988 
19 2.01645 

20 2.07682 
21 2.14152 
22 2·2lll9 
23 2. 28657 
24 2.36861 

25 2. 45845 
26 2. 55756 
27 2.66m 
28 2.79151 
29 2.93197 

30 3. 09353 
31 3.28233 
32 3.50735 
33 3.78233 
34 4.l296o 

35 4.58848 
36 5.23674 
37 6.25775 
38 8.24709 

52 0 1.26902 
1 1.29670 
2 1.32498 
3 1.35392 
4 1. 38359 

5 1.41404 
6 1.44'38 
7 1.47766 
8 1· 5lO97 
9 1.54543 

10 1.58ll4 
11 1.61820 
12 1.65677 
13 1.69700 
14 1.73905 

15 1.78314 
16 1.82945 
17 1.87828 
18 1.92990 
19 1.98467 

20 2. 04298 
21 2,10531 
22 2.17223 
23 2. 24442 
24 2.32271 

25 2.40812 
26 2.50192 
21 2.60571 
28 2.72156 
29 2.85217 

30 3. ooll9 
31 3.17365 
32 3.37670 
33 3.62101 
34 3.92327 

TABLE I.- YAI.m.:s 01' LOCAL MACH. lmMBlm, PR!'SS'ORK RA1'IO, Alm 

l'R!SSlJRl! CCl:!7IGIEIIf ACROOS Sl!OCK IIA'm; _ Continued 

M. ~ ~ 6 ~ M" 
~ 'b (doS) (dog) 

1.70467 16.5'!698 o .mn 52 35 4· 31141 
1.75684 22.68537 .928ll 36 4.83682 
1.81567 35.76868 .94629 37 5.60756 
1.88247 83 .00475 .96432 38 6.90708 

39 9.89463 
1.28616 1.00000 0 
1.21794 1.05105 .04220 '3 0 1.25214 
1.21020 1.10441 .08268 1 1. 27969 
1.26347 1.16026 .12157 2 1. 30781 
1.25773 1.2l882 .15898 3 1. 33656 

4 1.36600 
1.25294 1. 28033 .19501 
1.24908 1.34507 . 22976 5 1. 39619 
1.24613 1.41333 .26333 6 1. 42121 
1.24408 1.48545 ·29577 7 1.45914 
1. 24290 1.56183 · 32718 8 1.49205 

1.24260 1.64290 . 35762 
9 1.52604 

1.24311 1.72916 . 38715 10 1.56122 
1.24463 1.82118 .41582 II 1.59770 
1.24696 1.91962 . 44370 12 1.63560 
1.25020 2.02525 .47082 13 1.67508 

14 1.71629 
1.25434 2.13895 .49725 
1.25943 2 .26176 .52301 15 1.759H 
1. 26547 2.39492 .54814 16 1.80465 
1.27251 2.53987 .51270 17 1.85225 
1.28059 2.69835 .59670 18 1.90248 

19 1.95566 
1.21l975 2.87247 . 62018 
1.30005 3·06478 .64318 20 2. 01216 
1.31155 3.27844 .66572 21 2.07241 
1.32432 3.51734 . 68782 22 2.13693 
1.33845 3.78644 • 709~2 23 2.20633 

24 2. 28136 
1.35403 4.09202 .73084 
1. 37119 4.44229 .75179 25 2·36292 
1.)9005 4. 84808 .77241 26 2. 45212 
1.41076 5 .~ .~1 21 2. 55039 
1.43350 5. 1 • 1 28 2.65951 

1.45850 6.57643 .83244 
29 2.78180 

1.48598 7.42463 .85190 30 2.92034 
1.51625 8.5Oll7 .871ll )1 3.07931 
1. 54966 9.91359 .B9009 32 3.26455 
1.:;8664 11.84954 .90B86 33 3·48454 

1.62/70 14.66843 ·92143 
34 3.75215 

1.61349 19.15633 .94582 35 4.08807 
1. 72479 27.42567 .96403 36 4.52825 
1.78263 47.75134 .9B209 37 5.14217 

38 6. 08831 
1.26902 1.00000 0 39 7.84757 
1.25948 1.05144 . 04370 
1.25103 1.10516 . 08557 40 13· 37365 
1. 24364 1.16131 .12571 
1. 23720 1.22017 .16430 54 0 1.23606 

1 1.26353 
1. 23173 1.28189 .20140 2 1.29155 
1.22120 1.346Bo .237~ 3 1.32016 
1. 22354 1.41517 · 27 3 4 1.34943 
1.22079 1. 48728 .30491 
1.21891 1.56357 .33709 5 1.37942 

6 1.41018 
1.21788 1.64446 .36826 7 1.44181 
1. 21769 1. 73036 . )9t!45 8 1. 47440 
1.21837 1.82188 .42775 9 1.50801 
1. 21989 1.91963 . 45620 
1.22229 2.02429 .48)84 10 1. 54214 

11 1.57871 
1. 22557 2.13679 .51075 12 1.61605 
1.22972 2. 25801 .53696 13 1.65487 
1.23480 2.38915 . :;6251 14 1.69536 
1.24082 2.53157 .58'145 
1. 24781 2.68688 .6ll8o 15 1. 73765 

16 1.78195 
1. 25582 2. 85703 .63561 17 1.82848 
1. 26489 3.04435 .~1 18 1.87750 
1.27507 3· 25173 · 172 19 1.92929 
1.28643 3.48272 .70408 
1.29904 3.74176 .72601 20 1.96421 

21 2.04264 
1.31298 4.03448 .74753 22 2.lO505 
1. 32835 ~ . 36812 .76868 23 2.17202 
1.3~526 4.75217 .78947 24 2.24420 
1. 36383 5·19927 .80992 
1. 38423 5.72668 .83006 25 2. 322h1 

26 2.40765 
1. 40663 6.35861 .84990 21 2·50117 
1.43123 7.13007 .86946 28 2. 60453 
1.45827 8 .09364 .88876 29 2.71975 
1. 41)806 9 · 33218 .90782 
1. 52092 1O.98~15 .92665 30 2. 84947 

9 

II. ~ ~ 
~ 'b 

1.55729 13· 29968 0.94527 
1.59767 16.78182 .96369 
1.64269 22 .61361 .98193 
1.69313 34.39544 1.00000 
1.74999 70.16011 1.01191 

1.25214 1.00000 0 
1.24189 1.05190 .04528 
1.23275 1.1000, .08858 
1.22465 1.16262 .13005 
1.21756 1.22183 . 16983 

1.21142 1.28389 ·20805 
1.20621 1.34907 .24481 
1.20190 1.41763 .28022 
1.19846 1.48991 · 31438 
1.19589 1.56625 .34136 

1.19415 1.64707 .31925 
1.19325 1.13281 .41011 
1.19319 1.82401 .44003 
1.19395 1.92126 .46904 
1.19555 2.02525 .49722 

1.19800 2.13677 .52462 
1.20130 2.25676 . 55127 
1.20547 2.38629 .57724 
1.21053 2.52664 .60255 
1.2l652 2.67932 .62726 

1.22346 2.84613 .65139 
1.23140 3.02926 .67497 
1. 24037 3·23135 .69805 
1.25044 3.45565 .72065 
1.26166 3.70619 .74280 

1.27410 3.98804 .76453 
1.28784 4.30761 .7s,s, 
1.30299 4.61348 .80680 
1.31965 5.09652 .82739 
1.33795 5. 59167 .84766 

1.35803 6.17951 .86761 
1.38008 6. 88921 .88726 
1. 40429 7.76366 .90664 
1.43090 8. 86847 ·92577 
1.46019 1O.3~ .94465 

1.49252 12.26935 .96330 
1.52828 15.09156 .98175 
1.56798 19.50936 1.00000 
1.61224 27.4l609 1.ol8Q7 
1.66183 45.65954 1.03597 

1.7l693 132.92279 1.05371 

1.23606 1.00000 0 
1.22509 1.05243 .04691 
1.21520 1.10710 .09172 
1.20650 1.16416 .13456 
1.19873 1.22383 .17560 

1.19194 1.28631 .21495 
1.lB607 1.)5186 .25217 
1.18109 1.42075 .28914 
1.17701 1.49329 .32417 
1.17379 1. 56982 .35796 

1.65074 1.17135 .39059 
1.l6978 1.73648 .42214 
1.l6899 1.827~ .45269 
1.l6904 1.92455 .48229 
1.17087 2.02809 .5lO99 

2.13897 .53888 1.17155 
1.17404 2. 25801 .56597 
1.17737 2.38629 .59234 
1.18154 2.52500 .61803 
1.lB659 2.67556 .64308 

2.8)966 .66752 1.19254 
1.19943 3·01932 .69139 
1.20729 3·21701 .71473 
1.21616 3. 43570 .73756 
1.22610 3.67910 .75992 

1.23718 3.95183 .78184 
1.2h945 4.25971 .80333 
1.26300 4.61025 • 82h43 
1.21793 ~ . 01322 .84516 
1.29h34 5.48166 .86553 

1.31236 6.03330 .88558 

• 
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9 P I4t. 
(408) (~08) 

54 31 2.99'/2l. 
32 3. 167811 
33 3. 36824 
34 3. 60863 

35 3.904811 
36 4.28320 
37 4.19140 
)8 5· 52791 
39 6. 742l.2 

40 9 ·37684 

55 0 1 . 22071 
1 1.24822 
2 1 .27618 
3 1. 30471 
4 1. 33386 

5 1 . 36370 
6 1.39429 
7 1. 42570 
8 1 . 45800 
9 1. 49130 

10 1.52561 
11 1.56123 
12 1.59808 
13 1.63636 
14 1.61620 

15 1,,1778 
16 1 .76127 
17 1.806B7 
18 1.85483 
19 1.90542 

20 1.95896 
2l. 2. 01580 
22 2. 07639 
23 2. 14123 
24 2. 21094 

25 2.28625 
26 2.36806 
27 2.45748 
28 2.55591 
29 2.66511 

30 2. 18731 
31 2.92572 
32 3. 081125 
33 3. 26870 
34 3·48734 

35 3·75267 
36 4.08469 
37 4. 51787 
)8 5· 1182l. 
39 6.03358 

40 7. 69872 
41 12. 52648 

56 0 1.20621 
1 1. 23369 
2 1 . 26164 
3 1. 29013 
4 1. 31923 

5 1.34896 
6 1.37943 
7 1.41061 
8 1.4~280 
9 1. 47583 

10 1.50992 
11 1. 54513 
12 1. 58159 
13 1. 61925 
14 1.65874 

15 1. 69971 
16 1. 74252 
11 1. 78734 
18 1.83439 
19 1.88395 

20 1.93629 
21 1.99116 
22 2· 05077 
23 2. 11377 
24 2.181, 4 

1 

l' 

tAB~ 1.- vAl.lJE) OF LOCAL MA.Cll RUMBBR, PRPSStJRE RATIO I Al(J) 

PRESStJ:R! COD'!'ICIElff ACROOS S!I)(:K WAVES - Continued 

I!., ~ ~ 9 P I4t. 
J1, 'lb (408 ) ( ~08) 

1. 33213 6. 69290 0 .90532 56 25 2. 25415 
1. 35382 7. 49613 .92477 26 2·33300 
1. 37764 8. 49634 .94394 27 2. 41891 
1.40381 9.77698 .96286 28 2·51311 

29 2.61718 
1. 43262 11. 47643 .96154 
1.46441 13.84205 1. 00000 30 2·73312 
1. 49951 11. 36351 1.01825 31 2.86351 
1. 53859 23.16703 1. 03631 32 3·01204 
1. 58209 34.54341 1. 05418 33 3· 18337 

34 3·~42 
1. 63082 66 .91239 1.07189 

35 3·62531 
1. 22077 1. 00000 0 36 3. 92173 
1.20908 1.05305 .04864 31 4. 29964 
1.19655 1.10831 .09501 38 4.80594 
1.18909 1.16595 .l3921 39 5. 53615 
1.18067 1.22617 .18160 

40 6. 13301 
1.17322 1.26917 .22214 41 9· 28385 
1.16672 1 . 3552l. . 26103 
1.16lll 1.42455 .29639 51 0 1.19236 
1.15638 1. 49149 .33432 1 1. 2l.991 
1.15249 1 .51436 .36894 2 1. 24192 

3 1 . 2764~ 
1.14943 1 .65554 .40233 4 1 . 30553 
1.14719 1. 74146 . 43457 
1.14514 1.83261 .46514 5 1. 33524 
1.14509 1.92953 .49592 6 1. 36563 
1. 14522 2.03286 .52516 1 1. 39618 

8 1. 42875 
1.1461, 2. 14332 . 55352 9 1.46163 
1.14787 2 .26116 . 58107 
1.15039 2. 36915 .60785 10 1. 49550 
1.15373 2.52664 .63391 11 1. 53046 
1.15791 2.67556 .65929 12 1. 56661 

13 1.60407 
1.16294 2.83751 .68404 14 1 .64296 
1. 16885 3.014)8 .10819 
1.17567 3. 20848 .13178 15 1. 68344 
1.18345 3 .42251 .15483 16 1.12566 
1.19222 3.66007 .m40 17 1. 76982 

18 1. 81611 
1. 20204 3·9252l. . 7991'9 19 1. 86478 
1.2l291 4.22330 .82ll4 
1. 22508 4· 56= .842)8 20 1.91611 
1. 23843 4·94742 .86322 2l. 1. 91041 
1.25313 5. 39374 .88370 22 2. 02806 

23 2.08950 
1. 26929 5.91560 .90383 24 2.15523 
1.28703 6.53435 .92364 
1 . 30648 1.28025 .94314 25 2 ·22588 
1 . 32782 8 .19151 .96236 26 2·30220 
1 .35125 9 ·35393 .96131 27 2. )8509 

28 2. 47569 
1 .37698 10 .85776 1.00000 29 2. 575)8 
1. 40531 12.69486 1. ol8ll6 
1.43656 15.81213 1.03670 30 2.68591 
1. 47= 20 . 34079 1. 05473 31 2.80911 
1.50947 28. 33208 1.07251 32 2.94984 

33 J . ll033 
1.55221 46.23275 1.09023 34 3· 29103 
1. 60009 122.61166 1. lO713 

35 3. 51833 
1.20621 1.00000 0 36 3.78688 
1. 19378 1. 05375 .05045 31 4. 12294 
1. l8252 1.10969 .098115 38 4. 56142 
1. 172)8 1.16799 . 141,19 39 5·16924 
1..16331 1.22887 . 18787 

40 6.09646 
1.15521 1.29250 . 22963 41 7.18514 
1. 148<n 1. 35916 .26964 42 12.10348 
1.14184 1.42906 . )0801 
1.13650 1. 50253 .34487 58 0 1.11918 
1.13198 1. 51987 . )8033 1 1. 20686 

2 1. 23498 
1 . 12828 1.66148 . 41449 3 1. 26357 
1.1251,0 1.14774 . 44143 4 1·29271 
1.12331 1.83915 . 41924 
1.12200 1 .93582 .50988 5 1. 32244 
1.12144 2.03961 . 53918 6 1. 35284 

1 1. 38394 
1 . 12167 2.11'992 . 56862 8 1 . 41585 
1.12268 2.26807 .59661 9 1.44863 
1.12446 2· 39492 . 62319 
1.12701 2. 53157 .&';021 10 1.48236 
1.13036 2. 67932 . 67592 11 1.51713 

12 1.55305 
1.13453 2.83966 .10091 13 1.59024 

1.1395" 1.01438 . 72539 14 1. 62880 

1.14540 3.20565 .74921 
1. 152l.6 3. I,l605 .77249 15 1.66888 
1.15986 3. 61,877 .79524 16 1.11064 

NACA TN No. 1143 
(Supplement) 

I!., ~ ~ 
J1, 'lb 

1.16852 
1.17822 

~.90771 
.19775 

0 .81750 
.83930 

1. l8899 4· 52508 .86066 
1.20092 4·89763 .88161 
1. 2l.408 5· 32572 .90218 

1.22856 5.82313 .92239 
1.24441 6.40854 .94225 
1.26192 7.10806 .96180 
1.28106 t .95920 .96104 
1.30205 9. 01802 1. 00000 

1·32508 10. 37199 1. 0l869 
1.35038 12. l6581 1. 03114 
1. 37822 1~ . 65111 1. 05535 
1 . 1.0893 18· 35)82 1. 07335 
1. 44269 24. 41461 1.09114 

1. 48051 36.l8IIlo 1.10814 
1.52256 68.94509 1 .12617 

1.19236 1.00000 0 
1. 17918 1 ·05453 . 05235 
1:16722 1.=26 .10206 
1.15640 1.17033 . 14935 
1.14665 1. 23196 .19442 

1.13792 1. 29634 . 23745 
1.13015 1.36371 . 27860 
1 .12330 ' 1. 43431 .31802 
1. 11133 1. 5Q845 . 35582 
1. ll22l. 1.58643 .39214 

1.10791 1 . 66862 .42708 
1.104 41 1 .15543 .46073 
1.10169 1 . 811730 .49319 
1.09973 1.94475 . ,2454 
1.09854 2.04839 .554811 

1 .09810 2.15888 . 581118 
1.098111 2.27699 .61260 
1.09941 2. 40364 .64018 
1.10128 2. 53987 .66696 
1.10387 2.68688 . 69300 

1.10723 2.84613 .11833 
1.=)8 3.01932 .14301 
1.11636 3. 20848 .76707 
1.12218 3. 41605 .79054 
1.12887 3·64502 .81341 

.83589 1.13641 3 .B9903 
1.14503 4. 18260 .85182 
1.15459 4.50144 .87930 
1.16522 4.86278 .90035 
1.17691 5. 27601 .92100 

1. l8993 5.75347 .94126 
1 .20419 6. 31177 .96117 
1 . 21984 6.97378 .98074 
1 .23700 1.77169 1.00000 
1. 25582 8.15351 1. 01896 

1.27646 9 ·99121 1.03164 
1.29910 11.60109 1. 05606 
1. 32391 13·18232 1.07423 
1. 35132 16.90714 1.09218 
1.38149 21.16052 1.10991 

1.41485 30· 33227 1. 12741, 
1. 45186 49 .56835 1.14478 
1. 49310 132· 25919 1.16195 

1.11918 1.00000 0 
1.16522 1.05542 .05436 
1.15255 1.11302 .10586 
1.14102 1.11291 . 15476 
1. 13061 1.23547 .20130 

1.1= 1. 30071 .24564 
1.11285 1. 36892 .28796 
1.10538 1. 44036 .328116 
1.Q9881 1. 51533 . 36724 
1.09309 1.59409 . 40443 

1. 08819 1.67705 .44017 
1.081108 1. 76457 . 47454 
1.08076 1.85110 . 50765 
L0782J. 1.95517 .53958 
1.07640 2. 05932 .51042 

.60023 1.07531 2.17022 
1.07496 2.28864 .62909 



NACA TN No. 1143 
(Supplement) 

TABU 1.- VAIXIPS OF LOCAL MACH JnIo(BER, PRE3StmE RATIO I AND 

PR!SSURE COEFFICIEIf.r ACECSS SROCK WAVES - Continued 

e p ~ "'a . .!'A ~ e p 
~ (daS) (daS) Pt, qb ( des) (des) 

58 17 1.75425 1.07535 2.41543 0·65706 60 10 1.45981 
18 1.79992 1.07647 2.55161 .68419 II 1.49446 
19 1.84786 1.07832 2.69835 ·7105" 12 1.53015 

13 1.56705 
20 1.89834 1.08093 2.85702 ·73616 14 1.60524 
21 1.95166 1.08429 3.02926 ·76108 
22 2.00817 1.08843 3. 21701 .78536 15 1.64485 
23 2.06827 1.09337 3. 42257 ·80903 16 1.68601 
24 2.13245 1·09914 3.64877 .83213 17 1.72890 

18 1.77370 
25 2.20127 1.10576 3.89903 ·85469 19 1.82061 
26 2. 27543 1.ll327 4.17758 ·87674 
27 2. 35576 1.12172 4. 48973 .89832 20 1.86986 
28 2.44329 1. 13115 4.84216 ·91945 21 1.921.74 
29 2.53928 1 .14162 5.24346 .94016 22 1.97655 

23 2.03465 
30 2. 64534 1.15319 5·70487 ·96047 24 2.09647 
31 2.76355 1, 16595 6.24133 .98041 
32 2.89660 1.17998 6.87320 1.00000 25 2.16251 
33 3· 048ll 1.19537 7 . 62890 1.01926 26 2. 23336 
34 3. 22305 1.21225 8.54944 1.03820 27 2. 30976 

28 2·39257 
35 ) . 42852 1. 23075 9.69613 1.05686 29 2.48286 
36 3.67496 1.25103 11.16500 1 .07523 
37 3.97868 1.27328 13.ll5)8 1.09336 30 2.58199 
38 4.36671 1.29771 15.83248 1.lll24 31 2·69164 
39 4.88820 1. )2458 19. 88200 1.12889 32 2.81401 

33 2.95196 
40 5.64473 1. 35421 26. 56793 1.14634 34 3.10935 
41 6.89470 1.38696 39.71914 1.16358 
42 9 .62343 1.42330 77.5)810 1.18065 35 3.29153 

36 3. 50613 
59 0 1.16663 1.16663 1.00000 0 37 3.76452 

1 1.19450 1.15~ 1.05639 · 05646 38 4.08459 
2 1.22277 1.13845 1.11497 . lO985 39 4. 49641 
3 1.25150 1.12623 1.17591 .16045 
4 1. 28075 1.ll515 1.23939 .20849 40 5.05564 

41 5.88053 
5 1.31056 1.10513 1. 30562 . 25420 42 7.28682 
6 1. 34101 1.096ll 1.37482 · 29776 43 10.62250 
7 1. 37215 1. 08804 1. 44725 ·33935 
8 1. 40405 1. 08087 1. 52317 ·37912 61 0 1.14335 
9 1 . 43680 1.07457 1.60290 .41722 1 1. 17176 

2 1.20052 
10 1. 47046 1.06909 1.68679 .45376 3 1. 229'/0 
II 1·50513 1.06440 1. 77523 . 48886 4 1. 25935 
12 1.54091 1.06Q50 1.86864 ·52263 
13 1.57790 1.05735 1.96754 ·55515 , 1.28951 
14 1.61623 1.05493 2.07248 • 58&.;2 6 1.32026 

7 1. 35166 
15 1. 65602 1.05324 2.l8409 .61682 8 1.38376 
16 1.69743 1.05228 2.30313 ,646ll 9 1.41665 
17 1. 74062 1.05202 2.43042 .67446 
18 1.78579 1 .05248 2.56696 .70194 10 1.45040 
19 1. 83315 1.05365 2.71)86 ·72859 II 1. 48510 

12 1.52084 
20 1.88294 1.05554 2.87247 ·75447 13 1.55772 
21 1·93545 1. 05816 3.04435 ·77964 14 1.59585 
22 1.99101 1.06152 3. 23135 .80412 
23 2.05001 1.06564 3·43570 .82797 15 1.63536 
24 2.ll288 1.07055 3.66007 ·85122 16 1.67639 

17 1·71909 
25 2.18018 1.07625 3.9077

' 
.87392 18 1.76364 

26 2.25252 1. 08280 4.l826o .89608 19 1.81024 
27 2·33070 1,09022 4.48973 .91774 
28 2. U564 1 .09855 4.83533 ·93894 20 1.859ll 
29 2.50852 1.10ll7 5.22736 .95970 21 1.91052 

22 1.96476 
30 2. 61079 1.11816 5.67616 .9B005 23 2.02217 
31 2.72432 1.12274 6.19535 1.00000 24 2.08316 
32 2.85152 1.14210 6.80332 1.01959 
33 2.99559 1.15590 7.52541 1.03883 25 2.14821 
34 3.16089 1.16397 8.39771 1.05775 26 2.21788 

27 2.29285 
35 3.35349 1. 18762 9 . 47325 1.07636 28 2.37393 
36 3. 58227 1.20580 10.83337 1.09468 29 2.46213 
37 3.86065 1. 21834 12.60945 1.ll274 
38 4.21032 1. 24758 15.02857 1.13054 30 2.55870 
39 4. 66898 1.27157 18.51961 1.14810 31 2.66519 

32 2.78362 
40 5. 30993 1.29796 24 .002l8 1.l6545 33 2·91659 
41 6. 30127 1.32704 33.86900 1.18258 34 3.06758 
42 8.15969 1.35920 56.90567 1.l9953 

35 3.24135 
60 0 1.15470 1.15470 1.00000 0 36 3.44462 

1 1.18281 1.13913 1.05748 .05869 37 3.68722 
2 1.21128 1.12492 1.ll715 . ll407 )8 3.98431 
3 1.24021 1.ll2OO 1.17919 .l6643 39 4.36069 
4 1.26963 1.10024 1.24379 . 21606 

40 4.86049 
5 1.29959 1.08956 1. 31115 .26:\18 41 5.57221 
6 1. 33016 1 .07991 1.38149 · 30802 42 6.70976 
7 1. 36139 1 .07123 1. 45~05 · 35075 43 9.00334 
8 1. 39336 1 .06349 1. 532ll ·39149 
9 1.42614 1.05661 1.6l296 .43053 62 0 1.13257 

1 1.16134 
2 1.1Q044 

11 

"'a £A ~ 
Pt, qb 

1.05056 1.6<)801 0.46792 
1.04530 1. 78756 ·50375 
1.04083 1.88204 ·53817 
1.037ll 1.98204 .57130 
1.034ll 2.08804 .60321 

1.0318:3 2.20066 .63397 
1.03028 2.32064 .66369 
1.02941 2.44879 .69242 
1.02924 2. 58609 .72023 
1.02976 2.73362 .74718 

1.03098 2.89268 ·77332 
1.03290 3.06478 ·79871 
1.03553 3·25173 .82339 
1.03889 3. 45565 .84740 
1.04299 3.67910 .87080 

1.04785 3.92521 .89360 
1.05350 4.19775 ·91586 
1.05996 4.50144 .93760 
1.06728 4.84216 .95885 
1.07550 5.22736 .97964 

1.08465 5.66667 1.00000 
1.09480 6.17265 1.01995 
1.10602 6.76214 1.03953 
1.11836 7.45813 1.05874 
1.13192 8.29290 1.07761 

1.14680 9.31323 1.09617 
1.16310 10.58965 1.ll442 
1.18095 12.23349 1.13239 
1.20052 14.43171 1.15010 
1.22197 17.,2384 1.16756 

1.24552 22.19785 1.18479 
1.27H2 30.09140 1.20180 
1.29997 46,29381 1.2l86l 
1.33152 98.56617 1.23523 

1.14335 1.00000 0 
1.l2694 1.05868 .o6lo6 
1.11195 1.11958 .ll853 
1,09828 1.18287 .17276 
1.08582 1.24872 .22404 

1.07449 1.31735 .27264 
1.061122 1.38897 .3l878 
1.05494 1.46383 .36268 
1.04660 1.,4221 .40452 
1.03914 1.62440 .44447 

1.03~3 1.71076 .48267 
1.02672 1.80166 ·51925 
1.02170 1.89753 .55435 
1.01742 1.99885 .58807 
1.01388 2.10617 .62050 

1.0ll04 2.220ll .65174 
1.00B90 2.3U37 .68l87 
1.00745 2.47077 .71097 
1.00668 2.60925 .73910 
1.00659 2.75788 .76633 

1.00717 2.91792 .79272 
1.00843 3.09086 .81832 
1.01038 3.27844 .84318 
1.01302 3.48272 .86735 
1.01636 3.70619 .B9087 

1.02043 3.95183 .91378 
1.02525 4.22330 . 936ll 
1.03083 4.52508 .95790 
1.03722 4.86278 .97919 
1...04444 5. 24346 1.00000 

1.02036 1.05253 5.67616 
1.06154 6.17265 1.04030 

t:1g~ 6.74855 1.05984 
7. 42498 1.07900 

1.09469 8.23136 1.09782 

1.ll630 1.10802 9.20976 
1.12263 10.42262 1.13447 
1.13863 ll.96675 1.15234 
1.15617 14.00080 1.l6994 
1.17537 16.80389 1.l8729 

1.19643 2O.9l698 1.20438 
1.21953 27.54355 1.22l25 
1.24494 40.01234 1. 23791 
1.27294 72.17563 1.25431 

1,13257 1.00000 0 
J .ll527 1.06001 .06356 
1.09945 1.12228 .12326 

~ ~ 
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8 ~ M" (des) (deS) 

62 3 1.2).994 
4 1 .24988 

5 1.28033 
6 1.31132 
7 1. 34294 
8 1.37527 
9 1.40834 

10 1. 44225 
II 1.48051 
l2 1.51292 
13 1.54988 
14 1 . 5B806 

1, 1.62757 
16 1.66858 
17 1. 71121 
18 1.75564 
19 1.80207 

20 1.B5070 
21 1.90180 
22 1.95565 
23 2.0l25B 
24 2.07297 

25 2.13728 
26 2.206Q5 
27 2. 27992 
28 2.35967 
29 2. 44623 

30 2.54078 
31 2.64478 
32 2.76008 
33 2.889Q8 
34 3.03498 

35 3.20.207 
36 3.39638 
37 3. 62660 
38 3.90591 
39 4.25535 

40 4.7ll30 
41 5. 34344 
42 6.30846 
43 8.06950 

63 0 1.12233 
1 1.15152 
2 1.18103 
3 1. 2).092 
4 1.24123 

5 1.27201 
6 1.30334 
7 1.33527 
8 1.36786 
9 1.40120 

10 1. 43535 
II 1. 47040 
12 1.50644 
13 1.54357 
14 1.58189 

15 1.62l52 
16 1.66261 
17 1. 70529 
18 1.74973 
19 1.79612 

20 1.84467 
21 1.89563 
2'2 1.94927 
23 2·00591 
24 2.06593 

25 2.12976 
26 2.19791 
27 2.27101 
28 2. 34979 
29 2.43515 

30 2.52820 
31 2,63031 
32 2.74323 
33 2.86919 
34 3. 01116 

35 3,173ll 
36 3 36051 
37 3.58122 
38 3.84695 
39 4, 17610 

TABLE I .- VAIlJ!S OF LOCAL HACK NtDmER, PRESSURE RATIO, AND 

:PRESSURB C<IEFnCItlf.r ACB03S SHOCK \fAns - Cont1nued. 

N". & ~ 8 ~ Mt. 
Ii> qb (doS) (doS) 

1.08503 1.lB693 0 .17943 63 40 4.50533 
1.07187 1.25420 . 23246 41 5·17503 

42 6.02443 
1.05987 1.32425 .28258 43 7. 47513 
1.04897 1. 39734 .33010 44 10·93593 
1.03907 1.47368 .3752). 
1.03015 1.55357 .4l8l2 64 0 1.ll26o 
1.022l2 1.63730 .45902 1 1.14230 

2 1.17229 
1 .01497 1. 72524 .49808 3 1.20263 
1.0lO97 1. 81nO ·53293 4 1. 23329 
1.00303 1.91519 .57190 

.99818 2.01813 .60549 , 1.26458 

.99416 2.12710 .6}846 6 1.29631 
7 1.32862 

·99On 2.24268 .67016 8 1.36159 
·98809 2.36559 ·70070 9 1.39526 
·98608 2.49664 .73016 
.98474 2.63675 .75B60 10 1. 42974 
.98406 2.78698 .78610 II 1.46509 

12 1.50142 
·98404 2.94856 .81272 13 1.53881 
.98467 3.12296 .83852 14 1·5TI39 
·98597 3.3llB9 .86355 
.98794 3.51734 .8B785 15 1.61725 
·99058 3.74176 .9ll48 16 1.6585~ 

17 1.70139 
.99391 3.98804 .93447 18 1. 74597 
·99795 4.25971 .95686 19 1.79247 

1.00272 4.56lil .97869 
1.00824 4.89763 1.00000 20 1.84109 
1.01454 5. 27601 1.O208l 21 1.89208 

22 1.94569 
1.02165 5.704B7 1.o4ll5 23 2.00225 
1.02962 6.19535 1.o6lo6 24 2.062J.2 
1. 03849 6.76214 1.08055 
1.04831 7. 42498 1.09965 25 2.12571 
1.05914 8.2ll07 1.11839 26 2.19354 

27 2.26619 
1.07107 9.15895 1.13678 28 2.34437 
1.08415 10.32510 1.15484 29 2. 42896 
1.09850 1l.79568 1.17261 
1.ll421 13·7092). 1.19008 30 2.52100 
1.13141 16. 30313 1.20729 31 2.62181 

32 2.73306 
1.15025 2O .02J.54 1. 2'2424 33 2.85686 
1.17090 25. 80256 1. 24096 34 2·99599 
1.19357 36.02961 1·25745 
1.21848 59 ·05900 1. 27373 35 3.15417 

36 3.33650 
1.12233 1.00000 0 37 3·55019 
1.10410 1.06149 .06625 38 3.80592 
1.08726 1.12523 .12826 39 4.12018 
1.07223 1.19146 .l8653 
1 ·05835 1 . 26029 .24135 40 4.52027 

41 5·05539 
1.04567 1.33195 .29309 42 5.82618 
1.03413 1 . 40668 .34201 43 7.08398 
1.02363 1. 48471 .38831 44 9.74915 
1.014l2 1. 56632 . 43239 
1.00553 1. 65181 ."7427 65 0 1 . 10338 

1 1.13366 
·99781 1.74154 .51418 2 1.J.6422 
.99093 1.83587 .55229 3 1.19510 
.98483 1.93523 .58873 4 1 .2'2634 
.97949 2.04oll .62364 
-97488 2.15104 .65112 5 1.25B07 

6 1.29028 
.97098 2.26865 .68928 7 1·32305 
.96m 2. 39362 .12022 8 1·35646 
.9652'2 2. 52675 .15002 9 1·39057 
.96334 2. 66B91 . nan 
.962).0 2.82).33 .80653 10 1.42547 

II 1. 46123 
.96151 2· 98505 .83336 12 1.49794 
.96155 3.16158 . 85934 13 1·53571 
.96224 3·35260 . 88452 14 1.57463 
.96357 3.56009 .90B9', 
.96555 3.78644 .93266 15 1.61483 

16 1.65643 
.96819 4.03448 .95511 17 1.69959 
.97151 4.30767 .97815 18 1. 74445 
.97551 4.61025 1. 00000 19 1. 79121 
.98023 4.94742 1. 02131 
.98567 5.32572 1.04210 20 1. 84006 

2). 1.89125 
.99188 5· 753"7 1.06240 22 1.94503 
.99889 6. 2,,133 1.08226 23 2.00172 

1.00673 6.80J32 1.10J.68 24 2.06166 
1.01545 7. 4 13 1.12070 
1 .02510 8 23136 1.13934 25 2·12529 

26 2.19307 
1.03575 9 ·15895 1.15762 27 2.26559 
1 ,04745 10.29303 1.17557 28 2.34356 
1,06030 1l·7l209 1.19320 29 2. 42779 
1.0743'1 13. 54033 1.2).053 
1.08978 15 .9862" 1.22"159 30 2·51932 

NACA TN No. 1143 
(Supplement) 

N". & ~ 
Ii> qb 

1.10545 18.68088 1. 24438 
1· 12513 24.63807 1.26092 
1.14538 33. 4489<> 1.27723 
1.16759 51.58764 1·29333 
1.19201 1l0.60283 1.30922 

1.11260 1.00000 0 
1.09339 1.063ll ·06909 
1 .07586 1.l2854 .13362 
1.059B1 1.19646 .19405 
1.04513 1.26705 ·25082 

1.03183 1.34052 ·30420 
1.01963 1.41710 .35459 
1.00852 1.49702 .40223 

.99844 1.58060 .44739 

.98927 1.66809 .49026 

.98100 1.75989 ·53105 

.97358 1.85635 .56993 

.96697 1.95793 .60706 

.96u3 2.06507 .64255 

.95602 2.17835 .67655 

.95161 2.29836 ·70916 
·94788 2. 42582 .74189 
.94482 2.56152 .77062 
.94241 2.70637 ·79965 
.94064 2.86144 ·82165 

·93951 3·02795 .85469 
.93899 3· 20733 . 88083 
.93910' 3. 40126 .90613 
.93984 3·6ll70 .93065 
. 94120 3. 84102 .95444 

.94319 4.09202 .97754 

.94583 4.36812 1.00000 

.94912 4.67348 1.02185 

.95308 5·01322 1.04314 

.95n4 5. 39374 1.06389 

.963ll 5.82313 1.08414 

.96923 6.3lln 1.10392 
·97612 6.87320 1.12326 
.98383 7.52541 1.14218 
.99240 8.29290 1.16070 

1.00188 9. 20976 1.17886 
1.01233 10·32509 1.19667 
1.02382 1l.7l209 1.2).415 
1.03642 13·48501 1.23132 
1.05022 15.83~ 1.24821 

1.06533 19.09064 1.26482 
1 .08187 23 .91996 1.28ll7 
1.09997 31.82475 1.29728 
1.ll981 41.129ll 1.31311 
1 .14157 89. 4lll8 1.32885 

1.10338 1.00000 0 
1.08314 1.06492 .072).6 
1 .06468 1.13220 .13934 
1.04782 1.20202 .20207 
1.03224 1.27451 .26076 

1. 01833 1· 35006 ·31596 
1.00547 1.42871 .36788 

.99374 1.51079 .41686 

.98305 1 ·59657 .46318 
·97333 1.68638 .50708 

.96453 1 .780,4 .54876 

.95659 1.87947 .58842 

.94946 1.98358 .62621 

.943ll 2.09337 .66230 

.93749 2.20939 .69680 

.93259 2·33225 .72985 

.92837 2.46267 .76155 

.92482 2.60146 .79201 

.92191 2·74953 .82).31 

. 91963 2·90795 .84953 

. 91797 3. 07796 .87674 

.9l693 3.26098 .90303 

.9J.649 3·45870 _.92844 

.9l666 3·67309 .95304 

.91743 3.90652 .97688 

.91882 4.16179 1.00000 

.920&2 4.44229 1.02246 

.92345 4.75217 1 .04429 

.92671 5.09652 1.06553 

.93063 5.48166 1.08622 

.93523 5·91560 1.10640 

• 



NACA TN No. 1143 
(Supplement) 

TABLE 1.- VAIDl!5 07 LOOAL IIACJI 1I!JMBKl1, PRI!SS1lRB RA!l'IO, AJID 

PRI!SS1lRB OCZP'JI'ICIEI! ADl(SS SIlOCK \lAVES - Contl:auod 

9 ~ x" "a ~ ~ 9 ~ x" 
(des) (des) 1>0 qb (doS) (des) 

65 31 2.61942 0. 94052 6.40854 1.l2608 67 23 2.01077 
32 2.72969 .94655 6.97378 1.14531 24 2.07163 
33 2.85217 ·95332 7.62890 1.16411 
34 2.98950 .96090 8.39TI1 1.18250 25 2.13613 

26 2.20475 
35 3.14523 .96931 9.31323 1.20051 27 2.27807 
36 3.32418 .97862 10. 42262 1.2l8l6 28 2.3~76 
37 3.53313 .98887 11.79568 1.23547 29 2.44164 
38 3.78200 1.00013 13.54033 1.25247 
39 4.08602 1.01248 15.83259 1.26916 30 2·53371 

31 2.63420 
4. 46996 40 1.02600 18.98054 1. 2&.;58 32 2.74466 

41 4.97763 1.04081 23 .57679 1.30172 33 2.86705 
42 5.69607 1. 05701 30.92529 1.31762 34 3·00392 
43 6.83227 1.07474 44.56640 1.33329 
44 9.07019 1.09416 78.67052 1.34873 35 3.15864 

36 3. 33578 
66 0 1.09463 1. 09463 1.00000 0 37 3.66703 

1 1. l2559 1.07331 1.06691 ·07545 38 3.78570 
2 1.15678 1.05388 1.13626 .14547 39 4.08173 
3 1.18829 1.03613 1.20818 .2lO62 
4 1.21761 1.0~ 1.27689 .26680 40 4.45226 

41 4.93615 
5 1.25245 1.00511 1.36067 .32847 4r 5.60821 
6 1.2&.;23 .99157 1.44166 .38197 43 6.63773 
7 1.3~ .97920 1.526l6 . 43233 44 8.53138 
8 1.35250 .96785 1.61445 .47986 
9 1.38715 .95764 1.70686 .52374 68 0 1.07854 

1 1.llll3 
10 1..42256 .94829 1.80374 . ~738 2 1..14392 
11 1.45577 ·94000 1..89681 .60453 3 1..17698 
12 1.49604 ·93219 2.0l255 .64630 4 1.21035 
13 1.53428 .92535 2.l2537 .68296 
14 1.57368 .92268 2.24461 .71.796 5 1.24412 

6 1..27834 
15 1.61434 .91388 2.37080 ·751.42 7 1.31308 
16 1.65641 ·90917 2.50474 .78349 8 1.34843 
17 1.70000 .90514 2. 64721 .81424 9 1.38446 
18 1..74529 .901.75 2.79914 .84378 
19 1..79247 .89898 2.96l64 ·87221 10 1.42122 

11 1.45885 
20 1,84172 .89683 3. 1.3593 ·89958 12 1.49741 
21 1.89329 .89528 3.32348 .92599 13 1.53698 
22 1.94745 .89432 3.52598 .95148 14 1.57772 
23 2.00448 .89396 3.74545 .97614 
24 2.06475 .89418 3.98424 1.00000 15 1.61972 

16 1.66311 
25 2.12867 .89499 4.24521 1.023l2 17 1..70805 
26 2.19671 .89640 4. 53177 1,04556 18 1.75470 
27 2.26945 .89840 4. 84808 1.06734 19 1.80324 
28 2.34757 .90102 5.19927 1.08&.;2 
29 2. 43190 .90425 5. 59167 1.·10913 20 1.85387 

21 1.90684 
30 2. 52343 .90813 6.03330 1. l292O 22 1..96241 
31 2.62341 .91266 6.53435 1.14878 23 2.02088 
32 2.73341 .91787 7.10806 1,16787 24 2.08261 
33 2.85540 .92379 7.77189 1.18653 
34 2·99197 .93046 8. 54944 1.20476 25 2.14801 

26 2.21757 

35 ) . 14654 .93789 9.47325 1.22260 27 2.29186 
36 3.32375 .94615 10. 58964 1.24008 28 2.37157 
37 3·53011 .95527 11.96675 1. 25720 29 2.45751 
38 3.77508 .96532 13.70921 1.27399 
39 4.07307 .97635 15.98624 1.29048 30 2.55070 

31 2.65238 
40 4.44728 ·98845 19.09064 1. 30667 32 2.76410 
41 4.93820 1.ool.70 23.57679 1.32260 33 2.88785 
42 5.62467 1.0l6l9 30.63690 1.33826 34 3.02617 
~3 6.68829 1.03204 43.38830 1.35368 
44 8.69172 1.04940 73.38936 1.36888 35 3.18245 

36 3.36130 

67 0 1.08636 1.08636 1.00000 0 37 3.56911 
1 1.U808 1. 06387 1.06913 .07899 38 3.81516 
2 1.15002 1.04340 1.14075 .15203 39 4.11348 

3 1. l8225 1.02474 1. 21505 .21979 
4 1. 21482 1.00770 1.29222 .28287 40 4.48652 

bl 4.97311 

5 1.24780 ·99213 1. 37250 . 34178 42 5.64778 
6 1. 28120 ·97773 1. 45602 .39687 43 6.67844 

7 1. 31523 .96487 1. 54335 .44873 44 6.56387 
8 1. 34982 .95298 1.63449 . 49748 
9 1.3&.;09 .94213 1.72985 .54347 69 9 1.07115 

1 1.10473 
10 1.42113 .93225 1.82982 .58697 2 1.13849 
11 1. 45801 .92327 1.93479 .62819 3 1.17248 
12 1.49583 .91514 2.04521 .66733 4 1.20678 
13 1.53468 .90781 2.16160 .70457 
14 1. 57467 .90123 2 . 28!l54 .7"006 5 1.24146 

6 1.27658 
15 1.61593 .89538 2.41466 ·77395 7 1.31221 

16 1. 65858 .89022 2.55271 .80635 8 1.34837 
17 1.70276 .88573 2.69953 .83738 9 1·38533 
18 1.74864 .88187 2.85608 .86715 
19 1.79640 .87864 3.02345 .89575 10 1.42298 

11 1.46147 
20 1.84625 .67602 ) . 20294 . 92326 12 1.50091 
21 1.89841 .87398 3. 39602 .94976 13 1. 54138 
22 1.95315 .87254 3. 6041,4 .97532 14 1.58301 

I 
13 

Ifa ~ ~ 
1>0 qb 

0.87166 3.83024 1.00000 
.87136 4.07583 1.02386 

.87164 4.34413 1.04696 

.87248 4.63861 1.06935 

.87390 4.96352 1·09106 

.87591 '.32406 1.ll2l5 

.87851 5.72668 1.13265 

.88171 6.17951 1.15260 

.8&.;53 6.69290 1.17203 

.89000 7.28024 1.19097 

.89513 7.95920 1.20946 

.90094 8.75357 1·22751 

.90748 9.69613 1.24516 

.91478 10.83337 1.26244 

.92888 13.12645 1.28827 

.93l81 14.00080 1·29592 

.94165 16.30312 1.31218 

.95245 19.42902 1.32814 

.96429 23.91996 1. 34381 

.97725 30.92528 1. 35922 

.99143 43.38829 1.37439 
1..00694 71..78450 1..38932 

1.07854 1.00000 0 
1.O548l 1.07157 .08281 
1.03325 1.14574 .15911 
1.01361 1.22268 •. 22964 

.99570 1.30259 .29508 

.97935 1..38571 ·35599 

.96440 1.47229 .41.287 

.95070 1.56259 .46613 

.93821 1.65696 .5l6l6 

.92678 1.75568 .56322 

.91635 1.85916 .60765 

.90685 1.96784 .64966 

.89825 2.08216 .68946 

.89042 2.20262 .72727 

.88338 2.32987 .76322 

.87707 2.46455 ·79749 

.87146 2.607" .83022 

.86652 2.75938 .86151 

.86222 2.92139 .89148 

.&.;854 3,09460 .92023 

.85546 3.28032 .94784 

.85297 3.48010 ·97441 

.85105 3.69573 1.00000 

.84970 3.92932 1.02468 

.84891 4.18338 1.04&.;2 

.84867 4.46089 1.07156 

.84899 4.76546 1.09387 

.84987 5.10146 1.11548 

.85130 5. 47426 1.13645 

.85330 5.8!ml 1.15682 

.85588 6.35861 1.17661 

.85905 6.8892l 1.19588 

.86282 7 49614 1.21464 

.86721 8:19757 1.23293 

.87225 9.0lB02 1·25079 

1.26822 .87796 9.99121 
.88437 11.16501 1.2&.;27 
.89152 12.6094' 1.30195 
.89944 14.43171 1.)1828 
.90820 16.80390 1.33428 

1. 349ge .91782 20.02153 
.92839 24.63806 1.36539 
.93997 31.82475 1.38053 
.95264 44.56641 1.39542 
.96650 73·38937 1.41006 

1.07115 1.00000 0 
1.0"607 1.07431 .08699 
1.02334 1.15131 .16677 
1.00268 1. 23120 .24025 

.98385 1.31418 .308l9 

.96667 1.40050 ·37122 

.9509B 1.49041 .42990 
-93662 1.58421 .48469 
.92334 1.68204 ,53591 
.91149 1. 78478 .58418 

.90052 1.89230 .62952 

.89051 2.00520 .67231 

.88139 2.12398 .71277 

r 
.87311 2.24918 .15112 
.86562 2. 38143 .787';3 

J 



14 

• ~ )It, (deg) (deg) 

69 15 1.62591 
16 1.61023 
11 1.11611 
lB 1 .16312 
19 1. 81325 

20 1.86490 
21 1.91892 
22 1.91558 
23 2.03519 
24 2.09812 

25 2. 16418 
26 2.23568 
21 2. 31139 
28 2.39261 
29 2. 48019 

30 2. 51516 
31 2.61879 
32 2·19261 
33 2.91883 
34 3.05990 

35 3. 21935 
36 3. 40190 
31 3. 61416 
38 3.86510 
39 4.11105 

40 4.55352 
41 5.05364 
42 5.14910 
43 6.82003 
44 8.80523 

10 0 1. 06418 
1 1. 09890 
2 1. 13406 
3 1.16883 
4 1. 20418 

5 1.23990 
6 1. 21606 
1 1.3l270 
8 1. 34994 
9 1. 38786 

10 1 . 42154 
11 1. 46606 
12 1. 50653 
13 1. 54805 
14 1. 59016 

15 1. 63415 
16 1.68019 
11 1.12122 
18 1.11602 
19 1.82611 

20 1.87911 
21 1.93506 
22 1.99312 
23 2.05421 
24 2. 11870 

25 2. 18704 
26 2.25912 
21 2· 33736 
28 2. 42069 
29 2.51057 

30 2. 60809 
31 2.71456 
32 2. 83165 
33 2.96148 
34 3. 10680 

35 3.21129 
36 3. 45992 
31 3. 67910 
38 3·9408', 
39 4.25895 

40 4. 65930 
41 5. 1863" 
42 5·92152 
43 7. 087610 
44 9 · 32403 

11 0 1. 05162 
1 1. 09363 
2 1,12914 

TABlE 1.- VAVJlI'S OF LOCAL MACB. lIJMBER, PRJ!SSURE RATIO, AJiD 

P'RESSORE COEJ'FlClEHT ACRfXiS SHOCK WAVES - Contl rrued 

Me. )';. ~ • ~ )It, 
Pj, % (deg) (deg ) 

0 .85887 2.52143 0 .822l1 11 3 1.16604 
.85282 2.6&Hr .855lB 4 1.20260 
.84145 2. M'T95 . 88610 
.84212 2.99641 .91684 5 1. 23951 
.83861 3. 11655 .94511 6 1 .21684 

1 1. 31468 
.83510 3.36914 ·91340 8 1. 35311 
.83211 3. 51158 1.00000 9 1. 39220 
.82981 3.80196 1.02559 
.82800 4. 04501 1.05024 10 1 .43191 
.82614 4. 30955 1.01401 11 1. 41280 

12 1.51449 
.82603 4.59851 1.096<n 13 1. 55121 
.82585 4·91512 1.11911 14 1. 60124 
.82621 5. 26511 1.14066 
.82111 5. 65428 1.16148 15· 1. 64655 
.82855 6. 08824 1.~168 16 1.69333 

11 1 .14115 
.83054 6. 51643 1.20129 lB 1. 79200 
.83310 1. 13001 1. 22036 19 1 .84426 
.83622 1 .16366 1.23892 
.83993 8 . 49634 1. 25699 20 1. 89871 
.84425 9.35393 1.21461 21 1. 95519 

22 2. 01562 
.84920 10.31199 1.29lB1 23 2.01858 
.85480 11.60108 1.30861 24 2.14501 
.86108 13.11538 1.32503 
.86808 15.02851 1.34109 25 2. 21556 
·87583 11.52384 1. 35682 26 2.29057 

21 2· 31015 
.88439 20 .91698 1. 37224 28 2. 45687 
.89380 25 .80256 1.38736 29 2. 54985 
.90413 33.41i889 1.40221 
.91544 41.12910 1.41619 30 2.65083 
.92182 78.61054 1.43ll2 31 2. 76121 

32 2.88278 
1.06418 1.00000 0 33 3.01181 
1.03765 ~. 07137 · 09153 34 3. 16921 
1.01384 1.15821 .11580 

.99194 1. 24014 .25114 35 3·3411l. 

·91213 1. 32117 .32233 36 3.53878 
37 3.76995 

.95409 1 .41110 .38759 38 4. 04596 

.93164 1.51080 . 411814 39 4.38429 

.92400 1 .60854 . 50450 
,90880 1.11011 . 5511" 40 4.81316 
.89621 1.81165 . 60643 41 5. 38613 

42 6.20663 
.88510 1.93214 .65386 43 1 .53549 
.87411 2.04755 .69626 44 10.30545 
.86458 2. 11141 . 13736 
. 85582 2. 30216 .11624 72 0 1.05146 
.84188 2. 44024 .81301 1 1 .08893 

2 1.12648 
.84069 2. 58643 .84805 3 1. 16418 
.83423 2.14161 .88132 4 1. 20213 
.82844 2.90610 .91304 
.82330 3. 08280 ·94331 5 1. 24041 
.81811 3·21119 .91221 6 1. 21910 

1 1. 31830 
. 81485 3.47330 1.00000 8 1 . 35809 
.81150 3.69085 1.02660 9 1 .39856 
.80872 3.92581 1.05216 
.80648 4. l8053 1. 01674 10 1.43982 
.80418 4. 45111 1.10042 11 1. 48183 

12 1 . 52509 
.80361 4.16088 1. 12326 13 1. 56933 
.80291 5.09384 1.14531 14 1 . 61482 
.80284 5. 46154 1.16661, 
,80324 5.86991 1.18728 15 1. 66168 
.80416 6. 32660 1. 20128 16 1. 71008 

17 1. 76018 
.80561 6.84082 1.22668 16 1.81218 
.80159 7 . 42463 1.24553 19 1.86628 
.81012 8 .09364 1.26)84 
.81320 8 .86847 1. 28161 20 1.92213 
.81685 9 .11698 1.29903 21 1.98181 

22 2.04382 
.82109 10 .85116 1. 31~6 23 2.10912 
.82594 12. 1658l 1. ~3248 24 2. 17814 
.83142 13·18232 1. 3'1861 

2.25136 .83756 15.83248 1. 36"39 25 
.844bl 18.51961 1. 37982 26 2.32936 

21 2.41263 
.85199 ?2. 19165 1. 39"93 28 2.50259 
.86035 "'7. 511 355 1. ~09711 29 2. 5996)~ 

.8695" 36.02962 1. ,,2421 

.87962 51. 58763 1 . "3853 30 2.70523 

. e9Q66 89 . 41117 1. 4525" 31 2.82087 
32 2.94853 

1. 05162 1 .00000 0 33 3.09069 
1.02952 1, 08019 .0961'9 34 3. 25068 
l.OOb19 1.16453 .ll"'16 

NACA TN No. 1143 
(Suppl ement ) 

Me. ~ ~ 
Pj, qb 

0 ·98128 1. 251"5 0 . 26420 
·96041 1. 34118 .33160 

.94154 1 . 43579 . 40521 

. 92421 1.5331e . 46112 
,90850 1.63605 .52512 
,89409 1.14291 ·51911 
.88089 1.85492 .63012 

.86869 1.91206 .61122 

. 85119 2.09516 .12165 

. 84110 2· 22561 .16338 

. 83849 2·36271 . 80275 

.83011 2· 50151 .83998 

. 82250 2.66104 .87525 
,81562 2.82401 .90876 
,80942 2·99150 .94063 
. 80388 3· lB269 ·91100 
.19896 3. 38091 1.00000 

.7946Jt 3.59313 1. 02113 

.19089 3.82291 1. 05429 

.78111 4. 01016 1. 01911 

.18506 4· 33962 1.10425 
.18295 4.63254 1.12719 

.18135 4.95312 1.15047 

.18021 5. 30568 1.17235 

.11969 5. 69551 1.19341 

.11962 ' 6.12913 1. 21390 
·78005 6. 61461 1. 23361 

. 78099 1 . 16241 1.25282 

.18244 1 .78552 1. 21141 

.18441 8·50111 1.28946 

.18690 9. 33218 1.30100 

. 75993 10· 30955 1. 32408 

.19352 11.41643 1.34011 

. 79158 12.89486 1. 35692 

. 80202 14 .65111 1. 31214 

. 8oTI8 16.90114 1. 38820 

. 81319 39.88200 1. 40330 

. 82041 24.00211 1.4l808 

.82187 30 .09139 1. 43256 

. 83646 40.01235 1.44614 

.84499 59·05905 1 . 46066 
,85482 110.60291 1.41432 

1.05146 1. 00000 0 
1.02164 1. 08464 . 10196 

.99485 1.11240 .19409 

.91069 1.26354 ·21118 

.94880 1. 35830 .35420 

.92893 1. 45696 . 42428 

.91083 1.55984 .48883 

.89432 1. 66128 .54851 
,87923 1.11966 .60388 
,86543 1. 89139 .65542 

. 85281 2. 02096 . 10~ 

. 84112 2· 15050 .14 
.83068 2.28115 .79094 
. 82102 2. 43223 .83018 
.81221 2. 58506 .86836 

.80418 2.74709 ·90391 

.79690 2.91930 .93759 

.79031 3· 10211 .96957 

.78439 3·29879 1.OOO<lU 

.11909 3. 5ll881 1.02900 

. 77439 3.13452 1.05669 

.11026 3.91193 1.08316 

.76670 4.24135 1 10852 

.16367 4·52155 1.13285 

.76116 4.83980 1.15622 

,75916 5.18206 1.17869 
.15166 5.55910 1.20035 
. 75666 5.91680 1. 22123 
.75615 6. 44239 1. 24140 
.15613 6.96494 1.26090 

1.55598 .75659 1 . 21911 
.75754 S. 23036 1.29806 
.15899 9. 00756 1. 31581 
.16094 9 ·91359 1. 33304 
.76339 10.98415 1. 34919 

~ 



NACA TN No. 1143 
(Supplement) 

TABLE 1.- .VAIIIDS OF LOCAL MACIi NUMBER, PRIlSSURl! RATIO, AIID 

PRiSSUllI! COP:ITICIENT ACROOS SHOCK IIAVFS - Continued 

8 P .Mt. Me. !'.A ~ 8 P 
(<leg) (deg) Pb qb (deg) (de g ) "l> 

72 35 3. 43290 0.76637 12. 26935 1.36609 74 28 2. 63118 
36 3. 64351 .76988 13.84205 1. 38197 29 2. 74053 
37 3.89128 .77395 15.81213 1.39745 
38 4.18935 .77859 18. 35382 1.41255 30 2.86021 
39 4. 55839 .78383 21.76052 1. 42730 31 2.99222 

32 3.13913 
40 . 78969 5.03335 26.56793 1. 44173 33 3. 30434 
41 5. 67920 .79621 33. B6900 1. 45584 34 3. 49240 
42 6. 63532 .80342 46. 29378 1.46966 
43 8.27973 .81137 72. 17562 1. 48320 35 3.70963 

36 3.96507 
1. 04569 1.04569 73 0 1.00000 0 37 4. 27222 

1 1. 08484 1.01397 1. 08899 .10802 38 4.65240 
2 1 . 12402 .98560 1.18132 . 20502 39 5.14159 
3 1.16333 .96009 1. 27125 . 29261 
4 1.20286 ·93705 1.37706 . 37229 40 5.80687 

41 6.19229 
5 1 .24271 .91618 1. 48105 . 441'99 42 8. 49002 
6 1.28298 . B9721 1.58955 .51166 
1 1. 32375 .87993 1.10293 . 51307 75 0 1.03526 
8 1. 36512 .86416 1. 82162 . 62984 1 1.07856 
9 1.40119 .84974 1. 94606 .68252 2 1.12179 

3 1.16508 
10 1.45006 .83908 2. 07677 .13156 4 1.;!0854 
11 1.49385 .82448 2.21431 .m 35 
12 1. 53853 .81330 2·35884 .82009 5 1.25231 
13 1. 58466 .80333 2.51256 .86049 6 1.29649 
14 1. 63193 .79409 2.67480 .89838 7 1.34120 

8 1.38655 
15 1.68065 .78566 2.84700 .93414 9 1.43266 
16 1.73098 .77799 3.03020 .96796 
11 1.18310 .77102 3.22562 1.00000 10 1.41966 
18 1.83122 . 76473 3. 43466 1.03043 11 1.52767 
19 1.89351 .75907 3.65894 1. 05937 12 1.51685 

13 1.62733 
20 1.95239 .75401 3·90033 1.08696 14 1.67905 
21 2.01400 .74953 4.16104 1.11330 
22 2.07872 .74560 4. 44366 1.13849 15 1·73288 
23 2.1"695 .74220 4.75127 1.16262 16 1. 78834 
24 2.21914 .73932 5.08756 1.18576 17 1.84585 

18 1 .90569 
25 2.29582 . 73~ 5. 45696 1. 20799 19 1.968l2 
26 2. 37763 .73507 5· 86488 1. 22938 
27 2. 46532 .73366 6. 31798 1. 249ge 20 2.03345 
28 2. 55980 • 73274 6.82452 1. 26984 21 2.10206 
29 2. 66217 • 73229 7 . 39491 1. 28903 22 2.17437 

23 2.~6 
30 2.77362 .73231 8 .04246 1. 30758 24 2.33211 
31 2.89641 .13280 8.18447 1. 32554 
32 3.03231 . 73376 9 .64375 1. 34294 25 2.41880 

33 3. 18421 .13520 10.65120 1.35982 26 2.51114 
34 3. 35594 .73713 11.84954 1. 37621 27 2.61193 

28 2.12057 
35 3. 55261 .73954 13. 29968 1.392l5 29 2.83916 
36 3. 18166 .14246 15·09156 1. 40766 
37 4.05344 .74590 17 . 36356 1. 42276 30 2.96960 
38 4. 38416 .74988 20.34079 1. 43749 31 3. 11431 
39 4.19990 ·754H 24. 41461 1. 45186 32 3.27645 

33 3. 46026 
40 5. 34654 .75951 30, ]3228 1. 46589 34 3.67152 
41 6.11420 .76523 39 .71928 1. 47962 
42 1 . 31380 .77158 56.90569 1. 49304 35 3.91849 
43 9. 61969 .77860 98. 56608 1.506l9 36 4.21328 

37 4.51410 
14 0 1.04030 1. 04030 1.00000 0 38 5·03387 

1 1.08131 1. 00641 1. 09394 .11476 39 5.64691 
2 1 . 12243 . 976~6 1.19148 . 21712 
3 1.16358 .94940 1.29290 . 30905 40 6.52889 
4 1 .20494 . 92514 1. 39851 .39211 41 1 .968l8 

5 1. 24661 .90321 1 .5Q862 . 46156 16 0 1 .03061 
6 1. 28868 .88333 1.62362 .53645 1 1.07648 

7 1.33127 .86525 1.74390 .59964 2 1.12221 

8 1. 37448 .84878 1.86994 . 65783 3 1.16798 

9 1. 41841 .83313 2 . 0022.1 .11163 4 1.21390 

10 1. 46318 .81997 2. 14129 .76155 5 1.26011 
11 1.50891 .80738 2.28780 .80S02 6 1.30615 
12 1.55513 ,79586 2. 44246 .85141 7 1. 35393 
13 1. 60358 .78518 2. 60544 .89190 8 1.40180 
14 1. 65317 . 77566 2.77956 .93021 9 1. 45048 

15 1.10411 .76684 2.96390 .966ll 10 1.50012 
16 1.15676 .758"79 3.16033 1. 00000 11 1.55085 
17 1 .81132 .75146 3·37020 1. 03204 12 1.60284 

18 1. 86801 .74481 3.59506 1.06241 13 1. 65626 

19 1. 92708 .73881 3.83675 1. 09125 14 1. 71128 

20 1 . 98BB2 .13341 4·09738 l. ll86e 15 1.16163 
21 2.05355 .72856 4. 37946 1. 144i?2 16 1.€2698 

22 2. 12164 .72431 4. 68594 1. l6978 17 1 . BeE12 

23 2. 19353 .7205E 5. 02033 1.1~36; 18 1.95183 
24 2.269'71 .71735 5. 3S6e8 1.2l651 19 2.01842 

25 2. 35078 ·71462 5·19072 1.23845 20 2.08825 
26 2. 43746 .71231 6.23811 1. 209;1 21 2.16114 

27 2.53058 .71060 6.73684 1. 27978 2? 2.23938 

15 

~ ~ Me. 
Pb qb 

0 .70929 7 .29665 1.29930 
.70845 7.92987 1.31813 

.70805 8. 65246 1.33631 

.70811 9. 48532 1. 35389 

.70863 10. 45639 1.37091 

.70959 11.60395 1.38740 

.71102 12.98191 1.40339 

.7l292 14.66843 1.41893 
·71529 16.78182 1.43403 
.71815 19. 50936 1. 44873 
·72151 23 . 16102 1.46304 
.72539 28. 33207 1. 47699 

.12980 36. 18410 1.49061 

.73477 49 .56836 1.50391 

.74033 77.53807 1.51692 

1.03528 1.00000 0 
.99910 1.09961 .12232 
.96707 1.20313 .23060 
.93853 1.31088 ·32718 
.91294 1.42319 .41392 

.88990 1.54043 .49229 

.86906 1.66300 .56348 

.85016 1. 79136 .62848 

. 83296 1.92601 .68810 

.81727 2. 06152 .74301 

. 80294 2.21651 .79377 

. 78984 2. 37369 .84087 

.11185 2.53987 .88472 

.16686 2.71594 .92566 

.75668 2·90209 .96384 

.74160 3.10202 1 . 00000 

.73919 3.31456 1 .03389 

.73151 3.54210 1.06586 

.72453 3.78644 1.09609 

. 71820 4.04968 1 . 12475 

.71247 4.33427 1.15195 

.70733 4.64313 1.17783 

.70274 4.97971 1. 20250 

.69868 5.34815 1. 22605 

.69513 5.75346 1. 24858 

. £m07 6.20177 1.27015 

.68949 6.70059 1.29084 

.6e"m 7·~35 1.3lO72 

. 68570 7 .88996 1.32984 

.68449 8.60767 1.34826 

. 68371 9·43244 1.36603 

. 68337 10.39071 1.38318 

.68347 11.51871 1 · 39977 
. 6e4OO 12.86652 1.41582 
. 68497 14.50661 1 . 43138 

.68639 16.5469'7 1. 44648 

. 68825 19 .15633 1. 46113 

. 69051 22 .61361 1.41538 

. 69337 27 .4l609 1.48925 

.69664 3>.54342 1.50275 

.70042 46.23278 1.51592 

.70411 68.94512 1.52877 

1.03061 1.00000 0 
.99179 1.10615 .13086 
.95764 1.21660 .24571 
.92737 1.33171 .34738 
.90036 1. 45185 .43806 

.87613 1.57743 .51950 

.65428 1.70892 .59309 

. 83451 1.846e2 .65993 

.81657 1.99171 .72096 

.80023 2.14422 .77694 

.76532 2·30509 .82850 

.77110 2.47511 .87616 

.75924 2.65520 .92039 

.74183 2.84642 .96156 

.73138 3.04994 1.0000c 

·72770 3.26602 1.03583 
. 71906 3. 4995< 1.069B0 
. 71106 3.74909 1.10162 
.70376 4.01779 1.13164 
.69'711 4.30816 1.16002 

. 69109 ' •• 62314 1.18693 

.68565 4.96621 1.21247 

. 68076 5.34155 1.23678 



16 

8 ~ .1\ 
tdeg) (deg) 

76 23 2. 32175 
2~ 2. 40951 

25 2. 50349 
26 2. 60464 
27 2.71418 
28 2. 83358 
29 2.961+69 

30 3.10991 
31 3.27231 
32 3. 45603 
33 3. 66670 
34 3·9l229 

35 4. 20448 
36 4. 56126 
37 5·01207 
38 5. 60948 
39 6. 45921 

40 7.81826 
41 10. 57522 

T/ 0 1. 02630 
1 1.07518 
2 1.12385 
3 1.17251 
4 1.22130 , 1.27039 
6 1.31992 
7 1.37003 
8 1.42088 
9 1. 47262 

10 1.52541 
II 1.57940 
12 1.63479 
13 1.691T/ 
14 1.75053 

15 1.8ll33 
16 1.8(404 
17 1.94005 
18 2.00860 
19 2.08042 

20 2. 15595 
21 2.23569 
22 2.32022 
23 2. 41023 
24 2.50656 

25 2.61021 
26 2. 72239 
27 2. 84461+ 
28 2.97886 
29 3.12749 

30 3.29372 
31 3. 48179 
32 3. 69754 
33 3.94918 
34 4.24885 

35 4. 61524 
36 5. 07917 
37 5. 69592 
38 6· 5m 8 
39 8.00217 

78 0 1. 02234 
1 1.071'77 
2 1.12691 
3 1,17898 
4 1.23118 

5 1. 28367 
6 1. 33663 
7 1. 39021• 
8 1. 44466 
9 1. 5OOOB 

10 1. 55668 
II 1.61461+ 
12 1.67419 
13 1. 73554 
14 1. 79894 

15 1. 86467 
16 1.93303 
17 2.00390 
18 2.07910 
19 2.15766 

20 2. 210058 
21 2.32850 

TABU I.- ·VAImS OF LOCAL MACH JIIUMBlm .. PRESSURE RATIO .. AND 

PRI!SSURI! COKF7ICIEIfr NJROOS SIlDCK \/AVI'S - Contlnuod 

~ ~ ~ e ~ ~ 
Pi> q. ( dog) (dog ) 

0 .6761+0 5.75420 1. 25994 78 22 2. 42213 
. 67255 6. 21029 1. 28205 23 2·52238 

24 2.63030 
.66919 6.71741 1. 30320 
. 66629 7 .28497 1.32345 25 2. 74721 
.66385 7.92491 1. 34288 26 2.8(474 
.66186 8.65247 1.36155 27 3.01495 
.66030 9 .48750 1.37950 28 3. 17048 

29 3. 34481 
.65916 10.45638 1.39680 
.65846 ll. 59485 1. 41348 30 3.542;9 
.65817 12.95259 1.42958 31 3· 77027 
.65830 14 .60078 1.44516 32 4.03704 
.65885 16.61+528 1.46023 33 4· 3,658 

34 4.75039 
.65982 19. 25024 1. 47484 
.66121 22. 68536 1. 48901 35 5.25455 
. 66304 27.42567 1 .50278 36 ' .93582 
. 66531 24 . 39544 1. 5J.6J.6 37 6.93576 
. 66803 5 .65955 1.52918 38 8 .63195 

. 67122 66 .97238 1. 54186 79 0 1.018(2 

. 67488 122.67154 1.55422 1 1. 07539 
2 1.13167 

1 .02630 1 .00000 0 3 1.18(82 
.98447 1.ll376 .l4058 4 1.24407 
.94795 1. 23232 .26277 
.91578 1.35608 .37001 5 1. 30065 
. 88(23 1.48545 .461+95 6 1 ' 2577,§ 7 1. 15 
.86172 1. 62092 .54963 8 1. 47435 
.83882 1. 76302 . 62567 9 1. 53426 
.81815 1.91234 . 69438 
.79944 2.06953 .75680 10 1.59554 
.78244 2. 23535 . 81379 II 1.1;5841 

12 1. 72313 
.76696 2. 41061+ .86606 13 1. 78997 
.75283 2.59634 .91420 14 1. 85923 
.73991 2.79353 .95870 
.72809 3.00345 1 .00000 15 1. 93l25 
.71726 3·22752 1.03844 16 2.0061+1 

17 2.08514 
.70734 3. 46736 1.07434 18 2.16731 
·69815 3.12334 1.lOT77 19 2. 25541 
.68995 4.00223 1.13951 
.68235 4·30203 1. l6922 20 2.34822 
.61543 4.62734 1.19725 21 2. 44.720 

22 2. 55332 
, 66912 4· 98115 1. 22376 23 2. 66T/8 
. 66340 5. 36960 1 . 24888 24 2.79206 
.65824 5.79616 1 .27274 
. 65361 6. 26T/9 1. 29543 25 2.92800 
. 61+948 6·19240 1.31106 26 3.07196 

27 3.21'500 
. 61+583 7.37982 1.3mo 28 3. 43317 
. 61+265 8 .04246 1.35745 29 3.61+196 
.63992 8.19627 1. 37636 
. 63762 9. 66203 1. 39451 30 3·89713 
. 63575 10 .66128 1. 4ll93 31 4.19195 

32 4.54962 
. 63429 ll.84954 1.428(0 33 4.99802 
.63324 13.26101 1. 44485 34 5 .58619 
.63260 14.91662 1.46042 
. 63236 17.10800 1. 47546 ~t 

6. 41056 
. 63252 19.82909 1. 49Q01 7.69147 

37 10. 17446 
.63308 23.42636 1, 50408 
.63404 28. 40796 1. 51T/2 80 0 1.01543 
.63542 35.76868 1.53096 1 1.07723 
. 63720 47 ·75735 1.54381 2 1.13851 
.63941 70.76019 1.55630 3 1.19961 

4 1. 26079 
1.02234 1.00000 0 

.97704 1.12272 .15178 5 1. 32234 
·93785 1. 25087 . 28221 6 1. 38450 
·90359 1. 38490 · 39558 I 7 1. 44753 
.8(336 1.52531 . 49509 8 1. 51167 

9 1. 57718 
. 8461+9 1.67266 .58317 
.82241 1.82757 66174 10 1.641133 
.80088 1.99075 .73230 II 1.71341 
.78138 2.16291 .79605 12 1. 78472 
.76372 2· 34513 . 85396 13 1.85862 

14 1.93548 
.74766 2.53824 .90684 
.73302 2.74344 .95533 15 2.01575 
.71966 2.96203 1 .00000 16 2.09991 
.70744 3.19554 1. 04130 17 2.18853 
.69626 3. 41'568 1.07961 18 2.28230 

19 2. 36112 
.68601 3·71447 1.ll528 
. 67662 4.00428 1. 14859 20 2.48860 
. 66792 4. 31572 1.17958 21 2.60324 
. 66016 4. 65845 1. 20906 22 2.727 33 
. 65692 5·02991 1. 23662 23 2.86264 

24 3·0ll42 
. 64641 5 . 43108 1.26263 
. 61+044 5 .88545 1 . 28(~3 25 3. 17654 

, 

NACA TN No. 1143 
(Supplement) 

1\ E! ~ 
Pi> q. 

0 . 63503 6. 38199 1. 31053 
.63015 6.93526 1. 33267 
.625T/ 7 .55597 1. 35372 

.62l1l'7 8 .25775 1. 37379 

. 61842 9.05803 1.39295 

. 61542 9.97980 1.4ll27 

.61285 ll.05366 1. 42882 

.61069 12. 32147 1. 44565 

. 60893 13.84204 1. 46182 

.60758 15. 70056 1. 47737 

.60661 18. 02541 1. 49236 

.60603 21. 01928 1.50681 

. 60583 25 . 02251 1.52076 

. 60602 30. 65293 1. 53426 

. 60659 39 . 16266 1. 54732 

. 60754 53 . 52950 1.55997 

.60889 83 .00466 1. 57225 

1.01872 1.00000 0 
.96940 1.13341 .16h60 
. 92718 1.27305 ·30458 
.89057 1 ,41947 .42472 
. 85852 1. 57326 . 52913 

,83019 1. 735ll .62078 
.80499 1.90576 .70190 
·78244 2.08607 . T/426 
.76214 2. 27699 .83925 
.74381 2.47964 .89796 

.72718 2.69524 ·95130 

.71206 2.92524 1 .00000 

.69827 3·17127 1. 04467 

. 68568 3. 43524 1.08580 

. 67415 3·71937 1 . 12384 

.66360 4.02626 1.15913 

.65394 4. 35896 1.19198 

.64508 4.72109 1. 22265 

. 63687 5. ll390 1.25ll1 

.62954 5. 55196 1· 27835 

. 62653 6.03228 1. 30373 

. 61657 6. 56585 1 . 32769 

.61094 7.16241 1. 35034 

.60584 7. 83424 1. 37181 

. 60124 8. 59705 1 . 39219 

.?97ll 9.47123 1. 4ll58 

.59343 10.48376 1. 43006 

. 59019 ll. 67ll0 1. "TIl 

. 58737 13.08374 1."6%58 

. 58496 14 .19361+ 1. JKlcn5 

. 58294 16.90716 1. 49625 

.5813° 19 .58812 1 .5lll4 

.58004 23·10298 1 .52547 

.51915 27·91590 1. 53927 

. 57863 34.91428 1.55258 

. 57848 46.03221 1 . 56543 

. 57868 66. 44284 1. 5T/86 

. 57926 16.20905 1.58989 

1. 01543 1 .00000 0 
.96137 1.14634 .18015 
.91567 1. 299ge .33061 
.8(61+5 1.46160 . 45824 
, 84239 1.63194 ·56792 

.8l250 1.8ll83 .66326 

.78607 2.00222 .74693 

.76251 2. 20418 .82099 
·74141 2. 4l895 .88(06 
.72241 2.61+191 .94639 

.70523 2. 8926e 1. 00000 

. 6B961+ 3. 15512 1.048(0 

. 67546 3. 43739 1.09316 

. 66252 3.74202 1.13394 

.65069 4.07199 1.11150 

• 6398( 4. 43083 1. 20623 
. 62996 4. 82275 1. 23845 
. 62088 5. 25280 1. 26844 
, 6l255 5.72715 1. 2961+5 
. 60483 6. 24855 1. 32245 

·59795 6.84081 1. 34730 
.59516 7. 50125 1. 37048 
.58575 e .21'911 1. 39235 
.58046 9 . 10556 1. 41303 
.57567 10.09437 1. 43263 

57135 ll. 25052 1. 45124 



\ 

l 

NACA TN No. 1143 
(Supplement) 

TABLE I.- VAlD!S 07 LOCAL MAaH flOMBERJ PB!SSum: RA1'IO, AlII) 

P.RESSU'RB COD'P'ICIENr ADRCSS SHOCK WAVIS - Cont1nued 

9 ~ '\ "a & ~ 9 ~ 
(dog) (dog) Pb qb (dog) (dog) '\ 

80 26 3. 36182 .0 . 56747 12.62123 1.46894 e3 0 1.00751 
27 3.57242 . 56403 14.27360 1. 48582 1 1.093e3 
28 3.81551 . 56099 16.30565 1. 50193 2 1.17898 
29 4.10144 .55835 18·86699 1.51733 3 1. 26372 

4 1.34874 
30 4.44585 .55610 22.19784 1.53209 
31 4.87369 . 55421 26.70940 1.54624 5 1.43464 
32 5. 42791 .55269 33.l6942 1.55984 6 1.52198 
33 6.19057 .55153 43 .19544 1.57292 7 1.6ll34 
34 7.34537 . 55072 60 .88209 1.58552 8 1. 70328 

9 1.79843 
35 9 . 43104 .55025 100.47298 1. 59767 

10 1.89748 
81 0 1.01247 1.01247 1.00000 0 II 2. ooll8 

1 1.08059 ·95273 1.16228 .19653 12 2.ll041 
2 1.14803 .90300 1.33333 .36130 13 2.22621 
3 1.21520 .86083 1.51400 .49725 14 2. 34981 
4 1.28248 .82457 1.70525 . 6l256 

15 2.48270 
5 1.35020 .79307 1.90817 .7ll66 16 2. 62677 
6 1. 41868 .76527 2.12398 .79779 17 2.78434 
7 1.48824 .74071 2.35410 ·87339 18 2.95847 
8 1. 55918 .71880 2. 60016 .94031 19 3.15317 
9 1.63184 .69915 2.86404 1.00000 

20 3. 37388 
10 1.70656 .68144 3.14793 1.05361 21 3.62824 
II 1. 78371 .66542 3. 45440 1.10204 22 3. 92270 
12 1.86370 .650B7 3.78644 1.14604 23 4.28813 
13 1.94698 .63763 4.14764 1.18621 24 4.73801 
14 2.03408 .62554 4.54~ 1.22306 

25 5.32518 
15 2.12558 .61449 4·97544 1.25699 26 6.14449 
16 2.222l8 .6(4)8 5. 45345 1.28837 27 7. 41885 
17 2. 32469 .59511 5.98393 1. 31748 28 9.86743 
18 2. 43409 .58662 6.57644 1. 34458 
19 2.55155 . 57883 7.24294 1.36988 84 0 1·00,51 

1 1.10555 
20 2.67718 .57161 7 ·99053 1.39334 2 1.20403 
21 2.81680 .56517 8.86354 1.41582 3 1.30210 
22 2.96867 .56259 9.86355 1. 43677 " 1.40075 
23 3.13708 .55376 ll. 03386 1,45653 
24 3. 32593 . 54882 12.42298 1,47521 5 1.5OOB3 

6 1.60319 
25 3,54049 .54434 14.09971 1.49292 7 1.70865 
26 3.788ll .54030 16.l6503 1.50973 8 1.8181) 
27 4. 07944 .53668 18.77364 1. 52573 9 1.93258 
28 4. 43060 . 53346 22.17482 1.5~ 
29 4.86743 . 53063 26.79740 1.55553 10 2.05312 

II 2.18107 
30 5.43471 .52817 33 . 44887 1.56945 12 2·31797 
31 6.2l88o .52607 43 .84824 1.58278 13 2.46574 
32 7.41570 .52433 62.42139 1.59557 14 2.6268l 
33 9. 61661 .52292 105 .08534 1.60786 

15 2.80428 
82 0 1.00983 1.00983 1.00000 0 16 3.00225 

1 1. 08589 .94316 1.11123H .22Q96 17 3.22630 
2 1.16l.o6 .88869 1.37561 .39804 18 3.48427 
3 1.23589 .84318 1.58082 .54323 19 3·78761 
4 1. 31088 .80449 1.79930 .66449 

20 4.15390 
5 1.38645 .77094 2.03252 .76734 21 4.61191 
6 1.46304 .74207 2.28218 .85574 22 5.21284 
7 1.54104 .71648 2. 55026 ·93257 23 6.04172 
8 1.62087 .69379 2.83905 1.00000 24 7. 40162 
9 1.70297 .67352 3·15l25 1.05969 

25 10.10199 
10 1.78780 .65533 3. 49004 1.ll294 
II 1. 87587 .. 63893 3.85920 1, l6075 85 0 1.00)82 
12 1.96776 .62407 4. 26328 1.20395 1 1.12309 
13 2. 06412 .6lO5B 4.70774 1.24320 2 1. 24028 
14 2.16569 .59829 5.19927 1.27904 3 1.35724 

4 1.47548 
'15 2.27337 .58706 5. 74613 1.3119O 
16 2. )8822 .57680 6,35862 1. 34217 5 1.59637 
17 2.5ll50 .56740 7.04972 1.37016 6 1. 72126 
18 2. 64482 ·55879 7,83617 1.39612 7 1.85157 
19 2.79013 .55089 8, 73972 1.42029 8 1.98885 

9 2.13493 
20 2.94995 .54365 9 .76928 1.1,4286 
21 3.l2533 .53694 11.008?4 1."6375 10 2.29200 
22 3. 32734 .53095 12. 49953 1.48381, II 2.46281 
23 3. 55522 .52859 14.29369 1.50"52 12 2.650B7 
24 3.81965 .52035 16.52503 1.52015 13 2.E60B9 

14 3·09929 
25 4.11107 ·51575 19 .37661 1. 536112 
26 4.51462 .5ll58 "3.15148 1. 5:;261 15 3.37530 
27 " .99598 .507£3 28. 38911 1.56761 16 3.70268 
28 5.63407 .50447 36 .14927 1.58lf'll i1 4 10319 
29 6. 54508 .50149 '''-' .84302 1. 595hP 4.61399 

19 5·30513 
30 8.01831 ."9887 73.36928 1.60<'1.6 

17 

"a & ~ 
Pb qb 

1. 00751 1.00000 0 
.93218 1. 20849 . 24893 
.87206 1. 43090 .4

'
,286 

.82273 1.66883 .591''><) 

.78138 1.924ll ·72572 

.74614 2.19890 .83214 

.71570 2. 49570 .92242 

.689ll 2.81748 1.00000 

. 66568 3.16775 1.06743 

.64487 3.55072 1.12661 

.62627 3.97144 1.17901 

.60955 4. 43611 1.22574 

.59447 4.95229 1.26770 

.58080 5. 52947 1.30562 

.56838 6.17952 1. 34007 

.55705 6.91764 1. 37152 

.54671 7.76366 1.40036 

.53725 8.74365 1.42693 

.52858 9. 89298 1.45149 

.52064 ll .26064 1.47428 

. 51336 12.91636 1.49550 

.50668 14.96338 1.51531 

.50048 17.5l892 1.53360 

.49496 20.96744 1.55127 

.49281 25 . 63451 1.56767 

. 48517 32.42573 1.58314 

.48093 43.22632 1.59777 

. 47703 63.09215 1.6l.l63 

. 47342 1ll.74018 1.62480 

1.00,51 1.00000 0 
<91901 1,24370 .28k8Io 
.85207 1.506l5 .49878 
.79835 1.78977 · 66545 
.75410 2.09743 .79902 

.71689 2.43252 ·90853 

.68510 2·79915 1.00000 

.65758 3.20220 1.07758 

.63350 3.64771 1.14426 

.61225 4.14307 1.20221 

.59336 4.69748 1. 25307 

.57646 5·32259 1.29810 

.56l25 6.03330 1.3)826 

.54752 6.84903 1.37433 

.53507 7.79553 1.40692 

.52375 8.90771 1.43652 

.51342 10.23417 1.46355 

.50399 ll.84448 1.48834 

.49535 13.84205 1.51117 

.48744 16.38741 1.53228 

.48019 19.70410 1.55lB7 
, 47354 24·37688 1.57010 
.46744 31.l895B 1,58712 
.46177 41.95408 1.60280 
.45673 63.04960 1.6l.803 

.45480 ll7·59103 1.63212 

1.00)82 1.00000 0 
.902)8 1.20371. .33266 
.82702 1,614)8 .57056 
.76828 1.966ll .74924 
.72091 2·35391 .88844 

.68174 2·78387 1.00000 
64870 3.26362 1.09147 

.62041 3.80263 1.16786 

.59586 4.01305 1.23265 

.57436 5.ll052 1.28834 

.5:>535 5.91560 1. 33674 

.53843 6.85590 1.37922 

.52328 7.96937 1. 01683 

.50964 9.lIl959 1. 45037 

.49731 10, 95474 1.48050 

.48612 13.02379 1·50771 
47594 15.70664 1.53244 
46666 19.32635 1.55501 

.·5817 24.48172 157572 

.45040 32.41900 1.59479 



r 

18 

9 ~ .... (deg) (deg) 

85 20 6,330111 
21 8. l2762 

86 0 1. 00244 
1 1. 15055 
2 1.29591 
3 1.44179 
4 1.590B5 

5 1. 74555 
6 1.90850 
7 2·08259 
8 2.27139 
9 2.47941 

10 2.7l274 
II 2.97992 
12 3.29358 
13 3·67355 
14 4.15329 

15 4.79538 
16 5.73559 
17 7.35053 
18 1l. 43133 

81 0 1.00137 
1 1.19742 
2 1.39= 
3 1.58658 
4 1.19219 

• 

TABIX 1. - VAlJJIS 07 IOOAL MACH 1tlMBXR, PRlSSURE RA!1'IO, AJm 

l'RESSURB CCIKlI"7ICIEPf'f AClO3S SJ[OCK \lAVES - Cone luded. 

Ho ~ ~ 9 ~ .... pt, qb (dog) (deg) 

0 .4~327 ~.23224 1.6l.242 81 5 2.01291 
. 43674 76. )J.500 1. 628?8 6 2.25574 

7 2·52995 
1.00244 1.00000 0 8 2.84902 

.87994 1.37020 . 39951 9 3· 23409 

.79401 1. 78307 .666l2 

.72957 2 .2~75 .85680 10 3·72148 

.67901 2·TI155 1. 00000 II 4·38141 
12 5·37519 

. 6J805 3·37082 1.lll56 13 7.20410 

. 60405 4.06208 1.20098 14 13.26155 

.57529 4.868?7 1.27428 

.55060 5.82313 1.33551 88 0 1.00061 

.52914 6-97050 1.38?44 1 1.29= 
2 1. 58355 

.51031 8· 3TIOl 1. 43208 3 1.89445 

. 49365 10.14282 1.4708? 4 2.24475 

.47880 12.~2734 1.50491 

. 46548 15.50082 1.53505 5 2. 66202 

.45349 19. 86017 1. 56194 6 3·19358 
7 3· 93752 

. 44264 26.53113 1.58608 8 5· 15650 

.43279 38·02639 1.60789 9 8.01593 

.42382 62.5620] 1.62771 

.41564 151.54614 1.64:;80 89 0 1.00015 
1 1.58174 

1.00137 1.00000 0 2 2.23822 
.8~ 1.50153 .49969 3 3.17002 
.14153 2.08199 . 79976 4 5.03180 
.67690 2·16207 1.00000 
.623~ 3.51035 1. 14321 

Ha 

0 . 58128 
. 54695 
. 51836 
,~9410 
;~7324 

. 45507 

. 43910 
, 42495 
. 41232 
. 40099 

1.00061 
.79143 
.67540 
.59921 
,54437 

. 5Q25l< 

.46933 

. 44219 

. 41950 
, 40020 

1.00015 
. 67450 
.54284 
.~702 
.4l629 

NACA TN No. 1143 
(Supplement) 

Po ~ 
pt, qb 

~·5~75O 1.25076 
5· 75347 1.33456 
7.28029 1. 40171 
9·27715 1. 456TI 

12.00248 1.50275 

15·94670 1.54176 
22.16816 1. 57528 
33 . 44909 1.60442 
60.21636 1.62999 

204.45147 1.65262 

1.00000 0 
1.TI909 ·66653 
2.75534 1.00000 
4.01532 1. 2002:; 
5.70487 1.33388 

8.09068 1. 42944 
1l.71764 1.50122 
l7.89940 1. 55714 
30.81660 1.60196 
74.70644 1.63810 

1.00000 0 
2.75133 1.00000 
5.67614 1. 33347 

1l.55363 1 .50031 
29 . 43369 1.60049 

\ 
t 

• 
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SUPPLEMENT 

NACA TECHNICAL NOTE NO. 1143 

CHARTS FOR DETERMINING THE CHARACTERISTICS OF 
SHARP-NOSE AIRFOILS IN TWO-DIMENSIONAL 

FLOW AT SUPERSONIC SPEEDS 

By H. Reese Ivey, George W. Stickle, 
and Alberta Schuettler 

September 1947 

Since Technical Note No. 1143 wa s completed, the need for a more 
extens ive version of table I, I1Va l ues of Local Mach Number, Pressure 
Ratio, and Pressure Coefficient across Shock Waves," has become apparent. 
This table is now available in expanded form; and. a copy of the expanded 
table is included in this supplement to super sede the ori6inal table I. 

Errors in the original publication are as follows: 

Page 11: The first sentence of the last paragraph should begin 
"Tables I and III • • .11 instead of I1Tables I and II • • • ." 

Corrections in tables II and III are as follows: 

Table 11.-

2·3 
2.6 
4.3 
4.7 
4.7 
4.7 
6.2 

Table II!.--

-j3 

23 0 

100 

30 

70 

80 

90 

90 

Ma 

3.4225 
3.0867 
4.5658 
5.4669 
5.5922 
5.7240 
7. 9200 

Pa/Pb 

0.49071 
.02350 
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Figure l 3.-Each vert i ca l space a l ong the scal e label f or pressure 
coefficient 6P/q should r epresent 0. 125 instead of 20; thus , the 
vertical scal e shoul d appear : 

-. 500 
-· 375 
- .250 
- .125 
o 

. 125 

. 250 
·375 
. 500 
. 625 
. 750 
.875 

1 .000 

• 

---~------------------------------ ----------__________ --J 
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8 ~ "I, ( d.S) (doS) 

8 0 7 . l.8546 
1 7.80l25 
2 8.60430 

9 0 6.39264 
1 6.87407 
2 7.48067 
3 8.27834 

10 0 5.75871 
1 6.ll>639 
2 6. 62119 
3 7.22344 
4 8.02263 

II 0 5.24082 
1 5.55967 
2 5·94262 
3 6. 42373 
4 7.01599 
5 7.83581 
6 8.98638 

12 0 4.80977 
1 5·07739 
2 5· 39281 
3 5·77302 
4 6.24375 
5 6.849ll 
6 7.66903 
7 8.87172 

13 0 4.44543 
1 4. 67339 
2 4.93834 
3 5. 24983 
4 5. 63112 

5 6.10349 
6 6.71567 
7 7.55439 
8 8.80760 

14 0 4.13360 
1 4,)3044 
2 4.55638 
3 4.81978 
4 ,,13240 

5 5.51261 
6 5.98884 
7 6. 62228 
8 7. 474:;0 
9 8·79126 

15 0 3.86369 
1 4.03562 
2 4.14", 
3 4.45565 
4 4.71.842 

5 5.03145 
6 5.41400 
7 5.89618 
8 6. 532ll 
9 7.42624 

10 8.82181 

16 0 3. 62792 
1 3.77964 
2 3·95037 
3 4.14479 
4 4·36900 

5 4.63202 
6 ~ . 94653 
7 5.33290 
8 ·5.82325 
9 6.4762. 

10 7.40814 
11 8.9Oo8B 

17 0 3. 42032 
1 3.55532 
2 3.70612 
3 3.87615 
4 4.07015 

5 4.29455 
6 4·55860 
7 4.87573 
8 5.26736 
9 5.76803 

10 6.44180 
II 7.41936 
12 9·03211 

t.ULI 1.- VAIll!IS rg LOOAL MACH ICIICBXR, PR!S51lRI RA!!'IO, 

AIID PmSStlRK COXJT.lCIl!:JlT ACl!CISS SHOCK WAVllS 

. 
II., ~ ~ 8 ~ "I, 

~ qb (d.g) (d.g) 

7.l.8546 1.00000 0 18 0 3.236011 
7.'7479 1.20854 .00490 1 3·3'720 
8.07261 1.:;0622 ·00977 2 3.49146 

3 3.64174 
6· 39264 1.00000 0 4 3.8ll5O 
6.69357 1.18235 .00551 
7 .0677Q 1. 43092 .0llOO 5 4.00564 
7 .54365 1. 78981 .0l646 6 4.23083 

7 4.57062 
5·75871 1.00000 0 8 .4 .81743 
5. 99785 1. 16236 . 000H 9 5.21,a2 
6. 28846 1. 37565 . 01..."24 
6.64849 1. 66896 .01832 10 5.72912 
7. 101,85 2.09762 .02436 II 6.42781 

12 7.4602. 
5. ?h082 1.00000 0 13 9.2225~ 
,.43448 1.14629 .00676 
5· 66634 1. 33336 .01349 19 0 3.07154 
5.95318 1.58610 .020"9 1 3.18101 
6·29392 1.92421 .02682 2 3·30163 
6.73948 2. 44137 . 033~4 3 3. 43552 
7·30617 3.26353 .04004 4 3·58559 

. 4·80977 1.00000 0 , 3·7,,,1 
4.96951 1.13344 .00739 6 3-95028 
~ . 15796 1.29999 .01474 7 4.17683 
~ . 38268 1.51411 .02204 6 11.llh~3:' 

5. 65433 1. 79936 .02929 9 4.'11075 
5.98883 2.19908 .03652 
6. 41123 2.79939 .04371 10 5.17739 
6.96292 3.80262 .05087 II 5.70582 

1? 6.43414 
4. 44543 1.00000 0 13 7 ·53249 
4.57891 1.12271 .00803 14 9. 48326 
4.73465 1. 27307 . 0l6oc 
4.91619 1. 46158 .02393 20 0 2.92381 
5.13596 1.70535 .03178 1 3.02334 

2 3. 13239 
5. 39892 2,03~8 . 03960 3 3.2'27J 
'.72228 2.49588 . 04736 4 3· 386:;0 
6.12986 3·20247 .05513 
6.66172 4.41302 .06285 5 3.53676 

6 3.70716 
4. 13360 1.00000 0 7 3.90296 
4.24248 1.11376 .ooIJ67 8 4.13158 
4.37683 1.25087 .01726 9 4.40349 
4.52876 1. 41949 .02",,00 
4.70707 1.63192 .03427 10 4.73461 

II ,. 1,114 
4.91882 1.90826 .011270 12 5.697 39 
, . 17368 2. 28225 .0,107 13 6.46071 
5. 49587 2.81769 .05921 14 7.63854 
5.68074 3.64800 .06771 
6.39434 5.ll042 .07598 1, 9.83090 

3.86369 1.00000 0 21 0 2.79041 
3·95993 1. 10614 .00931 1 2.88143 
3·98829 1. 23231 .01931 2 2.98066 
•. 19791 1. 38489 .omo 3 3.08951 
4.34601 1.57329 .03679 4 3.20981 

4·51957 1.8ll79 .04587 5 3.3437' 
4.72539 2.12408 .05479 6 3. 479ll 
5·04264 2. 55029 .06370 7 3.66576 
5·27618 3.16796 .07256 8 3.86318 
5.65781 4.14339 .08143 9 •• 09428 

6.14628 5.91549 .09023 10 '1 . )70110 
II '.70837 

3.62792 1.00000 0 12 5.13650 
3.71064 1.09962 . 00996 13 5· 70365 
3. 80507 1. 21661 .01983 14 6.50821 
3.91330 1. 35610 . 02961 

7.78248 4.03782 1.5~31 .03931 15 
16 10.29326 

4.18238 1. 73515 .04895 
2.66944 4.35137 2.00221 .05851 22 0 

4. 5515. 2. 35426 .06803 1 2.75318 
4.79190 2.83915 .07748 2 2.84397 
,.08655 3.55104 .08689 3 2.94308 

4 3.0,197 
5. 45674 4.69797 .09626 
5.9)848 6.85594 .lO559 5 3.17242 

6 3.30680 
3. 42032 1.00000 0 7 3. 45826 
3. 49188 1.09391 .01061 8 3.63087 
3· 57318 1.20313 .02113 9 3·03033 
3·66580 1. 33170 .03154 

' •. 061.62 3·77171 1. 48543 .04186 10 
11 4.34571 

3.89345 1. 67261 .05210 I? 4.6911l1 
4.03450 1.90576 ,06227 13 5.13349 
4. 19924 2.20412 .07236 14 5 ·7~1 
4.39.18 2.60026 .0821~O 
4.62799 3. 15127 .09?37 15 6.57835 

16 7.970';0 
4·91440 3.97167 .10230 17 10.91166 
5.27398 5·32300 .11219 
5· 73979 7·96901 . 12201, 

3 

II., ~ ~ 
Pb qb 

3.23604 1.00000 0 
3· 29834 1.089Q0 .01128 
3·36878 1.1910, .022.4 
3.44868 1. 31087 .03349 
3·'3948 1 •• ,1810 .0 •• 43 

3.64318 1.62091 .0,,26 
3· 76221 1.627'3 .06604 
3.89495 2.16071 .07937 
4.0'749 2.4lB81l .08734 
4.~58 2.661418 ·09789 
4.47828 3.49010 .~8 
4·75694 4.43641 . 2 
,.lO668 6.03361 .12921 
,.,6127 9.309~ .13956 

3.07154 1.00000 0 
3.1?594 1.08465 .01195 
3.18741 1.18134 .02377 
3.~671 1. 29288 .035" 
3· 33514 1.42320 .04702 

3.42421 1.'7743 .05849 
3·52573 1. 76303 .06985 
3.64210 1.99073 .08ll3 
3.77664 2.m03 ·09232 
3·933,1 2.64786 .10'343 

4.ll880 3.14812 .ll048 
4.34078 3.85929 .1~47 
4.61223 4.95273 .13640 
4.95273 6.84971 .1~29 
'·39507 10.95449 .1 13 

2·92381 1.00000 0 
2.97148 1.08078 .01263 
3.02492 1.17239 .0?,,10 
3.08'75 1.m~ .037'" 
3.1'392 1. 39847 .04J164 

3.23092 1.54042 .06172 
3.3l824 1.70D90 .07369 
3.41765 1.91224 .08"5 
3. '3157 2.1&"93 . • 09732 
3.66307 2.47965 .10901 

3.61626 2.89~ .12061 
3·99719 3. 45455 .13215 
4.21372 4.26333 .H362 
4.47840 '.52986 .1'503 
4.61027 7.79624 .16640 

5.24117 13.0230, .17772 

2.79041 1.00000 0 
2.83236 1.07736 .01331 
2.879'3 1.16450 .02645 
2·93252 1.26352 .03944 
2·99660 1.37704 .0,228 

3·0,910 1.,oe,7 .06498 
'3.12563 1.64697 .07636 
3·?2034 1.84678 .09002 
3·31777 2.06<)48 .10237 
3. ~2921 fI.3'I'iOII .1l.63 

3·557S, 2.69'21 .12679 
3.70760 3.1,498 .1388'7 
3.88429 3.78653 .1:;088 
4·0957' '.70770 . 16282 
~.3,408 6.17984 .17470 

4.67780 8.90838 .1ll653 
5.o,eI3 15·70811 .19831 

2.66944 1.00000 0 
2·7a,04 1.07~3' .014012 
2.7479' 1.157" .027827 
2. '/9453 1 .251~5 .041~72 
2.84677 1.35832 .0,4956 

~·m42 1.46108 .068287 
2·97131 1.6?361 .081470 
3.04552 1. 79138 .094530 
3·l295O 1.99170 .J0746 
3·22498 2.23535 .12029 

3·33411 2.·)38n .1)301 
3.45998 2.9~28 .14564 
3.60650 P37~ .15817 
3.77921 4.147 .17065 
3·98579 ,.1994,. .18304 

4.23809 6.91836 .19,)8 
4.55413 10. 23"18 .2076~ 
4.96439 19.32636 .21989 



4 

9 ~ lit. ( 4eS) (4eS) 

23 0 2.5!59J.l 
1 2.63663 
2 2.1202l. 
3 2.8lo97 
4 2·91011 

5 3.01911 
6 3.l4OO4 
1 3·27510 
8 3·42766 
9 3.60192 

lD 3.80)88 
11 ".04200 
12 ".32897 
13 ".68J141 
1" ,.14181 

1, '.16160 
16 6. 672:59 
17 8.2ll84 

2" 0 2. 45851 
1 2.'3038 
2 2.60761 
3 2.69120 

" 2.78202 , 2.88137 
6 2.~ 
7 3.11233 
8 3.248J.l 
9 3.40126 

lD 3.'1857 
11 3.78354 
12 ".026J.l 
13 ".J.l993 
14 ".686J.6 
1, , .l6l69 
16 ,.814,1 
17 6.79454 
18 8.'1947 

25 0 2.36619 
1 2."3Jll 
2 2.50490 
3 2.55225 
4 2.66584 , 2.75692 
6 2.85665 

A 
2.96666 
3.08899 

9 3.2262l 

lD 3.)8185 
11 3.56060 
12 3.76908 
13 ".0l684 
14 ~.J.lB49 

1, ".69712 
16 '.19339 
17 5.884B9 
18 6.948l6 
19 8. 91J.l" 

26 0 2.26118 
1 2.3~380 
e 2.~1071 
3 2.48254 .. 2.,ml. , 2.64389 
6 2. 7353~ 
7 2.83560 
8 2.94639 
9 3.06978 

lD 3.20843 
11 3.36613 
12 3.5~771 
13 3.7~ 
1" 4.01396 

1, 4.)2"'1 
16 4.717~7 
17 ~ :~~~ 18 
19 7.13932 

20 9.42386 

27 0 2 .202159 
1 2 .26150 
2 2 . 32415 
3 2 · 39111 
4 2. 46318 

l 

NACA TN No. 1143 
(Supplement) 

'rABIJ: 1.- T.wms or LOCAL IIADI! IIOIIIIZR, PI!mSUllIl RAnO, AI!) 

PI!mSUllIl CODncrm ACllCI5S SIIOCX VAns _ Cont1mled 

'\ ~ ~ 9 ~ ~ ~ 
P
b 

qb '(40S) (d.S) ~ H., 
P
b qb 

2.'!59J.l 1.00000 0 27 , 2 . :;'1085 2 . 32939 1.38'11 ;08535 
2.!59191 1.07155 .014103 6 2 . 62511 2 . 36445 1.49OU .10161 
2.~ 1.1,131 .0292]2 1 ~ :m~ 2.40~6 1.~1 . 11116 
2.66964 1.24071 .043519 8 2 .44 3 1.1<291 . 13365 
2.115!59 1.3"~15 . 0516119 9 2 .92984 2.49534 1.89742 .14935 

2.16708 1.45693 .07l6lo lD 3.05449 2 .54944 2.07680 .16488 2.82478 1.~2 .085414 11 3.19481 2 . 60990 2.teT76 •18023 
2.~4 1.14384 .Q99068 12 3.35498 2.61118 2·'3991 .19544 
2.9543' 1.92:598 .ll2!59 13 3.53985 2 .15428 2. 84643 .2lD51 3.oU8l 2.14416 .l2628 14 3.15706 2.84104 3·227,2 .22544 
3.13837 2·"1051 .13927 1, 4.01151 2 .93990 3.11""1 .24025 
3.24'33 2.14332 .15244 16 ".338)0 3·05)6, ".35896 .25"96 
3.36862 3.11120 .l6551 17 ".14142 3.18518 '.25280 .~6 
3.51192 3.14184 .118:;0 18 '.29553 3· 3"120 6.51640 .28408 
1.68084 ".54240 .19141 19 6.08598 3.,2689 8.13972 .29851 

3.882810 ' ·74606 .20424 20 1.31622 3·1'323 12.91636 . )l2Il8 
".l2943 1.76)66 .21702 21 lD.10296 4.03640 2".37689 .)2718 
4.4382" 11.84""7 .2297" 

lIB 0 2.1)006 2.13006 1.00000 0 
2."5857 1.00000 0 1 2.18546 2.14729 1.06148 .01839 
2.46739 1.0691, .0154I!B 2 2.244)6 2.l669B 1.~ .03646 
2.,1974 1.14'13 .O)06J.7 3 2.30713 2. 18917 1.20202 .05422 
2.556Oe 1.23122 .045607 .. 2.37"3" 2.21407 1.28293 .07170 
2.!59660 1.)2717 .060389 , 2.4"661 2.24198 1.37252 .08890 
2.64l94 1.43578 .074985 6 2.,2\65 2.27308 1.47228 .lO585 
2.69267 1.,!)985 .0894lD 7 2.6094, 2.30767 1.58425 .l2258 
2.7"947 1.70294 .lD367 8 2.10205 2.34617 1·11071 .13906 
2.81309 1.86990 .11778 9 2.89976 2.37065 1.8'''92 .14'25 
2.88)81 2.06753 .l3le3 

lD 2.91678 2.~ 2.02095 .17143 
2.~49 2.30507 .14'!59 11 3.04296 2. 2.21432 .1873' 
3.05730 2.59633 .l!593O 12 3.18538 2·54937 2.44239 .20308 
3.l6209 2·96J.96 .17291 13 3.348l8 2.61606 2. 71!591 .2l866 
3.28285 ~ . 43525 .l8642 14 3.'3684 2.6912" 3.04990 • 234lD 
3.~" .07188 .l99B4 

1, J.7!5932 2.77640 3.46732 .2'941 
3.58857 ".97'74 .2lJ.l7 16 4.02749 2.81344 4.00428 . 264!59 
3.78616 ii.3,a6e .2261.3 17 4.3!59B6 2.9B504 4.72109 .27966 
4·02728 8.74365 .2)962 18 4.78758 3.11464 '.72715 .29463 
".32922 13.84205 .25276 19 '.36803 3·26703 7.2"294 .)0950 

2.36639 1.00000 0 20 6.22241 3."906 '9.78928 .32"29 
2.39158 1.06692 .0l6l49 21 7.67074 3.61090 14.96338 ·33901 
2.42023 1.l4078 . 032053 22 11.04280 3.94841 J.l.l895Il ."367 
2.4,239 1.22268 .047707 
2. 4881, 1.J.l421 .06J.l62 29 0 2.06266 2.06266 1.00000 0 

1 2.11505 2.07114 1.06001 .01916 
2.,2825 1.41711 .078398 2 2. 17054 2.09"96 1.12523 .03791 
2.51296 l·53m .093442 3 2.22957 2.11455 1.19647 . Q5646 
2.62291 1.66728 • 108J.l .. 2.29236 2.13,21 1.27431 .074'7 
2.6788l 1.82U3 .12301 
2.741)6 2.00218 .13755 , 2.36005 2.161J.l 1.36067 .09251 

6 2.")270 2.l8B95 1 ."56J.6 .11011 
2.81164 2.21&53 .l5l96 7 2.,= 2.21966 1.56258 .12744 
2.89100 2."7509 .l6622 8 2.,9664 2.25386 1'.68225 .144" 
2.9BlO3 2·793,2 .180)6 9 2.69398 2.291,1 1.82347 .l62D9 
3.08)81 3.19547 .19438 
3.202ll 3.71940 .208J.l lD 2.19292 2.33402 1.972)4 . 17808 

11 2.90717 2.)8101 2.15090 .19454 
3.33960 ..... 3072 .222l4 12 3.03508 2.43337 2.3!593' .2lO8l 
3.:;0148 5.""'" .2J'88 13 3.11984 2.49183 2.60602 .22690 
3.69496 7.04912 .24955 14 3.3"516 2·"740 2.90292 .2"285 
3.93093 9.89298 .26J.l' 
" , 22&33 16.38741 .27670 15 3.,)866 2.63123 3. 261lD .~ 

16 3.16717 2.11467 3.72486 .27"29 
2.28ll8 1 .00000 0 17 ~.04002 a.SlO17 ~.J.l785 .28982 
2.~ 1.06492 .01688 18 ~ . 3B9!59 2.91970 ,.ll702 .3052" 
2. 1.l.,)62~ .03349 19 ~.8J865 3.0468, 6.25337 .3205' 
2.35720 1.21505 .049B5 

7 .99871 .33576 2.38897 1. 30255 .06m 20 ,.~56B7 3.196~ 
21 6.18835 3.37 11.02428 .35090 

2.42""2 1.40051 .08lB5 22 8.04043 3.!59235 17:56086 • 36m 
2.4&403 1.,m8 .09752 
2. :;0808 1.63601 .11300 30 0 2.00000 2.00000 1.00000 0 
2·'5727 1.77964 .12830 1 2.0"970 2.01309 1.05869 .01996 
2.61226 1.94606 .14342 2 2.lO22O 2.02811 1.l2228 .03953 

3 2.1'186 2.04536 1.19~ .05&13 
2.64370 2.14123 .15838 ~ 2.1l7ll! 2.06489 1.26706 .071"3 
2. 7~282 2.37366 .173l9 
2.82071 2."'13 .1878ii , 2.28038 2.08676 1.35004 .096l6 
2.90907 3.00338 .20241 6 2.;482" 2.lll24 1.44166 .11442 
3.00988 3·445" .21684 1 2.~2132 2.13851 1.'''3J.l .13239 

8 2.50046 2.169J.l 1.65693 .1.50lD 
3.1258" 4. 0262l .2J.ll6 9 2.58664 2. 20269 1.78480 .167'7 
3.~ 4.8227' ,24539 

.18479 3.4l92O '.98393 .25953 lD 2.68100 2.24016 1·92978 
3.60B71 7.83617 . 273!59 11 2.785lD 2.2811' 2·09572 .20180 
3.83915 11.26064 ,28158 12 2.90088 2·32799 2.2877' .gl.861 

13 3.0)082 2.37953 2.5~ .23523 
4.l2B92 19.744W .30152 1~ 3.17820 2.43701 2.17947 .25161 

2 .20269 1.00000 0 1, 3. 3~766 2.:;0149 3·lO201 .26795 
2 .22239 1.06J.l4 .01164 16 3.54,42 2.'7407 3.49958 .28408 
2 . 24~68 l..13222 .03~97 17 3.78065 2.6:;620 4.00222 .30006 
2 .26979 1.20820 .05202 18 4.06134 2.74978 4.6584, .J.l!592 
2 .29795 1.29226 .06881 19 4.42795 2.851J.l ,.~'196 .33166 

.. .. 



NACA TN No. 1143 
(Supplement) 

e ~ lit, 
(deg) (deg) 

30 20 4. 90159 
21 5.56424 
22 6 .58991 
23 8 .51233 

31 0 1.94160 
1 1.98886 
2 2. 03868 
3 2. 09138 
4 2.14730 

5 2.20684 
6 2. 27049 
7 2, 33880 
6 2.41247 
9 2.49232 

10 2. 57936 
11 2. 67484 
12 2.78034 
13 2.89789 
14 3. 03011 

15 3. 180:;2 
16 3.35393 
17 3·55709 
18 3· 79995 
19 4.09778 

20 4. 47555 
21 4.97767 
22 5 ·69302 
23 6. 83565 
24 9.13076 

32 0 1.88707 
1 1.93213 
2 1.97956 
3 2.02958 
4 2. 08253 

5 2.13875 
6 2.19868 
7 2.26277 
8 2. 33163 
9 2.40:;96 

10 2.48665 
11 2.57474 
12 2.67149 
13 2.77856 
14 2.89812 

15 3. 03292 
16 3.18672 
17 3.36459 
18 3.57385 
19 3.82531 

20 4.13577 
21 4.53321 
22 5 .06650 
23 5.84704 
24 7 .13785 

25 9 . 97414 

33 0 1.83608 
1 1.87918 
2 1.9241,2 
3 1.97206 
4 2. 02235 

5 2.07561 
6 2. 13221 
7 2.19258 
8 2. 25722 
9 2. ]2674 

10 2. 40188 
11 2. 48351 
12 2.57274 
13 2.67094 
14 2. 77983 

15 2.90165 
16 3. 03936 
17 3.19689 
18 3. 37977 
19 3. 59589 

20 3.85704 
21 4. 18188 
22 4.60196 
23 5.17619 
24 6. 03149 

25 7. 51479 
26 11.19767 

TABU 1.- VALtJ!S OJ' LOCAL KA.CB 1I~, PR!'SStJFZ RATIO, .u:o 

PR!SSUR& COEFTICIElf'l' ACB:5S SROCK YAVDi3 - CODtinued 

Ma ~ ~ e ~ 1ft, 
pt, qb (deg) (deg) 

3.()()52O 6.84081 0. 34730 34 0 1.7B829 
3.12879 8 .86354 .36284 1 1. 82960 
3.30392 12.49954 . 37829 2 1.87291 
3·51725 20. 96744 .39367 3 1 .91837 

4 1.96630 
1.94160 1. 00000 0 
1.95286 1. 05748 . 02076 5 2. 01688 
1.96598 1.11958 . 04110 6 2. 07054 
1.98107 1.l8694 . 06106 7 2.12758 
1.99823 1.26029 . 08064 8 2.18849 

9 2.25376 
2.01760 1.34052 · 09989 
2. 03933 1. 42871 .il880 10 2. 32'03 
2. 06359 1. 52616 .13741 11 2. 40006 
2·09061 1.634.49 .15574 12 2. 46279 
2. 12062 1. 75569 .17379 13 2. 57339 

14 2.67317 
2.15392 1. 89230 .19160 
2.19086 2. 04755 .20916 15 2.78406 
2. 23185 2. 22567 . 22651 16 2.90844 
2 ·27739 2.43223 . 24364 17 3. 04938 
2. 32809 2.67480 . 260:;8 18 3· 21114 

19 3· 39964 
2 . 36468 2.96390 . 27735 
2. 44806 3.31456 .29394 20 3.62346 
2. 51939 3·74909 · 31038 21 3 .89559 
2. 60008 4.30204 .32668 22 4.23683 
2 .69201 5· 02997 .14285 23 4.68311 

24 5. 30348 
2.79760 6. 03228 . 35890 
2.92012 7. 50125 . 374811 25 6.25348 
3· 06409 9·86355 .39068 26 7.99488 
3. 23596 14.29389 . 4064J, 
3 . 44528 25. 63452 . 42212 35 0 1. 74345 

1 1.78316 
1 .88707 1.00000 0 2 1.82468 
1.89664 1.05639 .02158 3 1.86822 
1.90799 1.11716 . 04271 4 1.91398 
1.92l.l2 1. l.8287 .06342 
1.93620 1. 25420 . 08373 5 1.96221 

6 2.01321 
1.95330 1.33195 .1.0367 7 2.06730 
1.97256 1.41711 .12326 8 2.12487 
2. 00680 1. 51078 .14251 9 2. 18638 
2. ol807 1.61445 . 16146 
2. 04478 1. 72982 .l.8011 10 2.25238 

il 2. 32352 
2.07445 1.85915 :~~ 12 2.40058 
2.10730 2.00522 13 2. 481153 
2.14373 2.17150 .23450 14 2.57658 
2. 18409 2. 36269 . 25215 
2.22897 2.58506 . 26960 15 2.67822 

16 2.79139 
2. 2788J, 2. 84700 . 28684 17 2.91858 
2. 33454 3.16033 .30]90 18 3 . 06314 
2.39688 3.54210 . 32080 19 3.22962 
2.46700 4.01779 . 33753 
2. 54630 4.62734 . 35413 20 3.42442 

21 3. 65692 
2.63661 5 · 43708 . 37058 22 3 .94150 
2.74033 6. 56585 .38692 23 4. 30153 
2.88280 8. 24971 . 40315 24 4.77837 
3.00200 11.03386 . 41927 
3. 17071 16· 52504 . 43531 25 5.45400 

26 6 .52305 
3.37616 32. 42577 . 45127 27 8 . 62:;46 

1.83608 1.00000 0 36 0 1. 70130 
1.84413 1.05541 . 022.2 1 1. 73955 
1 .85381 1.11497 .041,35 2 1.77947 
1.86350 1.17920 . 06583 3 1.82126 
1.87836 1.24872 .08688 4 1.86536 

1. 89336 1. 32426 .10752 5 1.91119 
1 . 91039 1. 40668 .12779 6 1.95980 
1 .92947 1. 49703 .14770 7 2.01124 
1.95082 1. 59657 .16727 8 2. 06585 
1.97459 1. 70686 .18653 9 2.12402 

2. 00099 1.82982 .20796 10 2.lB626 
2. 03026 1.96784 .22417 11 2. 25305 
2. 06268 2.12398 . 24259 12 2.32517 
2.09859 2·30217 . 26076 13 2.40336 
2. 13838 2. 50757 .27870 14 2.48870 

2.18255 2.74709 . 29643 15 2. :;6245 
2 . 23168 3· 03020 .31396 16 2.686l2 
2. 2864J, 3· 37020 ·33131 17 2.80l.8o 

2.34775 3. 78644 . 34848 18 2.93216 
2.41669 4. 30816 .36549 19 3.08076 

2 . 49464 4.98175 .38235 20 3· 25251 
2. 58339 5 .88545 . 39908 21 3 . 45439 
2. 68528 7 .16241 . 41569 22 3.69669 
2.80347 9. 10556 . 43218 23 3.99543 
2. 94229 12.42298 . 4'1857 24 4.37714 

3·10795 19 . 37661 . 46118'7 25 4.88989 
3·53991 43. 22636 . 48109 26 5. 63258 

5 

Ma ~ ~ 
pt, qb 

1.78829 1.00000 0 
1.79493 1.05453 .023271 
1.80309 1.11302 .046028 
1. 81285 1.17591 . 060285 
1. 82427 1.24382 .090089 
1 .83741 1.31735 .11145 
1. 85237 1. 39734 .13240 
1.86926 1.48470 .15297 
1. 88824 1 . :;8061 .17318 
1.90935 1.68638 .19304 

1. 93285 1. 80374 . 21259 
1.95894 1.93476 . 23182 
1. 98764 2. 08213 ·25076 
2. 01986 2.24923 .26948 
2.05523 2. 44024 .28793 

2.07055 2.66102 ·30614 
2.13794 2. 91930 ·32413 
2. 18628 3.22562 .34192 
2. 2.018 3.59506 ·35953 
2· J0049 4.04968 .37696 

2.36828 4.62314 .39422 
2.41,492 5 . 36960 .41134 
2.53215 6. 36199 .42831 
2.63228 7.83424 .44517 
2.76967 10.09437 . 4'6191 

2.88J,75 14.09971 .47854 
3. 04745 23.15148 .49509 

1 . 74345 1.00000 0 
1. 74876 1.05375 .02415 
1.75553 1.lll26 .04774 
1. 76380 1.17296 .07079 
1.. 77)61 1.23939 .09336 

1. 78504 1.Jlll6 .il545 
1.79815 1.38897 · 1.3710 
1.81304 1.47368 .15834 
1. 82981 1. 56632 .17918 
1.84859 1. 66810 .19966 

1.86953 1. 78054 .21979 
1.89278 1.90548 .23960 
1 . 91855 2.04521 ·25910 
1.94707 2.20263 .27832 
1.97862 2.38143' ·29727 

2. 01351 2.:;8644 .31596 
2.05215 2.82401 .3341,2 
2.09498 3.102TI .35266 
2.11,258 3. 43466 .37069 
2.19562 3.83675 .38853 

2. 25495 4· 33427 .40619 
2.J2~62 4.96621 .42369 
2. 39697 5 . 79616 .44103 
2. 48272 6.93526 .45824 
2. 58113 8 . 59705 .47532 

2. 69523 11.25052 .49229 
2·82921 16. 16503 ·50915 
2.9B903 28.38910 ·52591 

1.70130 1.00000 0 
1.70539 1.05304 .025040 
1. 71085 1 .10969 .oJ,9487 
1 .71772 1.17033 ·073358 
1. 72606 1. 23585 .096830 

1 . 73654 1. 30563 .11953 
1.14734 1.38147 .14l.89 
1. 76042 1.46381 .16380 
1. 77522 1.55356 .18530 
1. 79185 1.65178 .20639 

1.81048 1.75992 ·22713 
1.83118 1.87943 .24749 
1 .85418 2 .01251 . 26754 
1.87960 2. 16155 .26728 
1. 90778 2. 32982 ·30673 

1.93889 2.52146 ·32591 
1· 97330 2.74161 . 34483 
2. 01136 2 ·99750 ·36351 
2. 05355 3. 29879 .38197 
2. lOO40 3.65894 . 40022 

2.15260 4.09738 .41827 
2.21098 4.64313 .43615 
2.27656 5 . 34155 .45386 
2. 35065 6.26779 .47141 
2.43496 7.55597 .48883 

2.53169 9. 47123 .50612 
2. 66431 12.62122 .52329 



6 

e p lit. (dog) (dog) 

36 27 6.85490 
28 9.49197 

37 0 1.66164 
1 1. 69857 
2 1.73706 
3 1.m26 
4 1. 81934 

5 1.86351 
6 1.91000 
1 1·95901 
8 2.0ll03 
9 2.06623 

10 2.l2508 
II 2. l8809 
12 2. 25584 
13 2. 32903 I. 2. 40896 

15 2.49541 
16 2· 59099 
11 2. 69694 
18 2.81543 
19 2.94931 

20 3.10242 
21 3. 28008 
22 3. 48991 
23 3. 74331 
24 4.05825 

25 4. 46512 
26 5. 02050 
27 5.84590 
28 7. 27143 
29 10.76973 

38 0 1.62427 
1 1.66000 
2 1.69720 
3 1.13595 
4 1. 77646 

5 1.81891 
6 1.86348 
1 1.91042 
8 1.95999 
9 2. 01254 

10 2. 06839 
II 2.12800 
12 2. 19194 
13 2.2606s 
14 2. 33512 

15 2.41604 
16 2.50464 
11 2.60229 
18 2.11076 
19 2.83237 

20 2.97018 
21 3. 12834 
22 3. 31262 
23 3.53143 
24 3.79744 

25 4.13102 
26 4.56131 
27 5. 11392 
28 6.10326 
29 1.80868 

30 12. 89714 

39 0 1. 58902 
1 1, 62361 
2 1.65967 
3 1.69713 
4 1.73622 

5 1,m09 
6 1.81992 
1 1, 86495 
8 1.91239 
9 1.96255 

10 2.01575 
11 2.07236 
12 2.13285 
13 2.19774 
14 2. 26169 

15 2.34345 
16 2.42599 

TABll! I - VAImS OF LOCAL MACli 1QIBE1t, PRP:sSURI! RATIO, AIm 

PRPSSum: CQQ'J"ICll:lIT ACRC5S SHOCX \lAVES - Continued 

He. ~ ~ 8 P 
l'o qb (dog) (dog) 

Mj, 

2. 77549 1.8·77364 0 . 5'>035 39 17 2· 51649 
2.93252 36.149<1 .55132 18 2.61643 

1.66164 
19 2.72771 

1.00000 0 
'1. 66458 1. 05244 .02597 20 2.85280 
1. 66883 1.10831 .05128 21 2·99499 
1. 67443 1.l68oo .07598 22 3·15879 
1. 68140 1. 23196 .100ll 23 3·35052 

24 3.68530 
1. 68980 1.30070 .12370 
1.69967 1. 371183 .l.4678 25 3·85991 
1.11107 1. 45505 .16938 26 4.21505 
1.12408 1.54221 .19153 21 4.68611 
1.13819 1.63130 . 21325 28 5·35512 

29 6.41824 
1.15530 1. 74154 .23458 
1. 77313 1.85631 ·25552 30 8. 52952 
1.19422 1.98358 ·27612 
1.81694 2· 12538 .29638 40 0 1.55512 
1.84205 2.28541 .3161'3 1 1.58940 

2 1.62431 
1.86986 2. 46456 ·33599 3 1.66120 
1.90054 2.66997 ·35531 4 1. 69841 
1.93445 2.90610 ·31449 
1.97195 3.18269 ·39331 5 1.13191 
2.01350 3. 50881 .41203 6 1. 77912 

1 1.8224 3 
2·05963 3·90033 .43048 8 1.86797 
2.1l101 4. 37946 .44873 9 1.91599 
2.16844 4.97971 .46619 
2. 23295 5.15420 .l>8469 10 1.96619 
2.30583 6. 79240 .50244 II 2.02072 

12 2.07818 
2.38873 8. 25115 .52004 13 2.13960 
2.48383 10. 118311 .53751 14 2. 20564 
2·59406 14. 27360 . 55108"1 
2.12345 22.11482 .51211 1~ 2.27684 
2.Bm6 48.84307 .58927 16 2.35412 

11 2. b3844 
1.62427 1.00000 0 18 2. 53106 
1.62610 1.05191 .02691 19 2. 63355 
1.62925 1.107ll . 05312 
1.63363 1.16595 . 07867 20 2,14194 
1. 63934 1.22888 .10361 21 2.81691 

22 3·02399 
1.64639 1.29635 .12796 23 3.19412 
1.65484 1. 36892 .15111 24 3· 394!!5 
1.66411 1. 44127 .11507 
1.61607 1. 53211 . 19788 25 3.63416 
1.68903 1.62441 .22023 26 3.93174 

27 4.3l206 
1.10361 1.12524 .24217 28 4.82461 
1. 71998 1.83585 .26369 29 5.51095 
1.13827 1.95797 .28484 
1. 75849 2·09337 .30562 30 6.81144 
1. 71819 2.24461 .32607 31 9·55562 

1.80577 2. 41463 .34621 41 0 1. 52425 
1. 83318 2. 60744 . 36605 1 1.5570~ 
1.86344 2.82795 .38562 2 1.59100 
1.89686 3. 08280 .40492 3 1.62623 
1.93381 3.38091 . 42398 4 1.66286 

1.91"13 3.13452 .44281 5 1.10103 
2.02015 4.l6104 . 46l43 6 1.74090 
2.07072 4.68594 ,41985 7 1.18264 
2·12723 5.34815 .49809 8 1.82644 
2.19070 6. 21029 . $1616 9 1.81255 

2.26238 1. 31982 .53407 10 1.92121 
2, 34390 9.05803 . 551.84 II 1.91274 
2."3141 ll. 61ll0 .56947 12 2.02749 
2.56549 16.30565 .58699 13 2.08588 
2, 61296 26.79741 .604110 14 2.14839 

2 .82462 73-38925 .62111 15 2.21562 
16 2.28827 

1,58902 1.00000 0 11 2.36121 
1.58985 1.05145 .02788 18 2.45349 
1. 59190 1.10605 ·05500 19 2.51!845 
1. 59511 1, 16416 .08142 
1. 59910 1. 22611 .10718 20 2.65378 

21 2.71164 
1.60550 1.2<>251 .13232 22 2.90492 
1.61261 1. 36371 .15687 23 3·05149 
1.62107 1. 44036 .l8OB7 24 3· 23413 
1.63094 1. 52311 .20436 

3·44438 1.64227 1.61298 .22735 25 
26 3·69807 

1.65514 1.11076 . 2b989 27 4.01421 

1.66963 1.81110 .27200 28 4.42429 
1.68584 1.93523 .29310 29 4·98692 
1 ·70390 2.06508 · 31501 

5·83108 1.12394' 2.20939 . 33591 30 
31 1.31588 

1.14612 2.37081 .35659 32 ll.l6425 
1.17061 2.55271 .37689 
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Ife. ~ ~ 
l'o qb 

1· 79765 2.75938 0 .39689 
1.82749 2·99641 .41661 
1.86043 3·27ll9 . 43607 

1.a,68l. 3·59373 . 45529 
1.93714 3·97793 . 47427 
1. 98185 4. 44366 . 49304 
2. 03163 5.02033 .5ll61 
2. 09759 6.03867 .52999 

2.14968 6·71741 .511821 
2. 22019 8.04246 .56627 
2. 30031 9 ·91919 .58418 
2.39231 13.06374 .60196 
2.49885 18.86698 .61961 

2.62389 33 . 41!886 .63116 

1. ~5512 1.00000 0 
1.55556 1.05106 .02887 
1.55660 1.10515 .05693 
1.55877 1.16355 .08467 
1.56224 1.22384 .ll085 

1. 56694 1. 28916 .13677 
1.51276 1. 3591b .16209 
1.51993 1.43431 . J.8!)81 
1. 58841 1.51532 .21098 
1.59826 1. 60291 .23462 

1.60950 1.69199 • 25m 
1. 62230 1.80165 .28046 
1. 63666 1.91519 · 30272 
1. 65272 2.04007 .32456 
1.61062 2.17838 .34•603 

1.69040 2. 33224 .36113 
1.11233 2 . ~~74 .38789 
1.13651 2. 69953 .40833 
1.16318 2.92139 .4a8l<6 
1.19260 3.11655 .411832 

1.82507 3.41330 .46791 
1.86290 3. 82297 .487~6 
1.90062 b.24135 .50631 
1.94465 4.15127 .52527 
1.99364 5.38688 .54396 

2.04831 6.20111 .56247 
2.10980 1 . 28497 .58081 
2.11916 8 .79627 ·59899 
2· 25802 ll.05366 . 61702 
2.34844 14.19363 . 63492 

2.41220 22.19783 .65270 
2. 51613 4~ . 84821 .61037 

1.52425 1. 00000 0 
1.,2319 1.05073 .02989 
1.52328 1.10441 .05B92 
1.52450 1.16133 .08714 
1.52688 1.22183 .ll461 

1.53043 1.28631 .14135 
1.53516 1.35521 .16743 
1.54110 1.42906 .19288 
1.54829 1. 50845 . 21774 
1.55671 1.59408 .24204 

1.56658 1.68619 . 26581 
1.51780 1.18755 .28910 
1.59049 1.89753 ·3ll91 
1. 60414 2.01813 .33429 
1.6ao6J, 2.15104 .35626 

1.63631 2.29837 ·37784 
1.65188 2. 46261 .39906 
1.61951 2.64121 .41993 
1.10331 2.85608 .44048 
1. 72968 3. 09460 .46073 

1.7~ 3.36974 .1!8070 
1.19068 3·690B5 .50040 
1.82601 ".07076 .51985 
1.86509 4.52755 .53907 
1.90844 5.08756 .55801 

1.95661 5.19072 .51687 

~:~~§ 6.10059 .59549 
1.92491 .61)<;) 

2.l3921 9.66250 . 63221 
2. 21617 12.32141 .65034 

2.30570 16.90715 .66834 
2. 40871 26.70940 .68622 
2. 52958 62.42141 .10398 



NACA TN No. 1143 
(Supplement) 

'.rAB.LE I .- VAI.JJ1S 01 IDOAL MACH JIlMI!!:RJ PRlSSURI RA1'lO, AXD 

PRIISS1ll!!: c<m7ICID! AIJIlOOS SlIOCl[ VAVIS - Contlmlod 

8 P lit. II". !'.l ~ 8 P lit. 
(doS) (des) 11, qb (doS) (doS) 

42 0 1.49448 1.49448 1. 00000 0 44 15 2.~2 

1 1. 52646 1.~9254 1. 05(>47 .03094 16 2.12085 
2 1.55953 1. 49172 1.10379 .06096 17 2.l.8729 
3 1.:;9084 1.48920 1.J.6026 .Q9046 18 2.25905 
4 1.63013 1.49331 1.22140 .ll902 19 2.33696 

5 1. 66642 1.49592 1.28369 .14604 20 2.42205 
6 1.70602 1.5ooJ'7 1. 35186 .17270 21 2.51~2 

7 1.74533 1.50437 1. 42J'53 .19909 22 2.61929 
8 1.78759 1.51037 1. 50251 .22465 23 2.73518 
9 1.83196 1.51756 1. 58642 .24962 24 2.86606 

10 1.87871 1.52603 1.6n03 .27402 25 3.01~5 
II 1.92809 1.53583 1.n 522 .29790 26 3.18913 
12 1.9&>43 1.54697 1. 88207 .32128 27 3.39390 
13 2.03608 1.55958 1.99882 .34419 28 3·64100 
14 2.09550 1.57370 2.12706 .36667 29 3.94787 

15 2.15919 1.56941 2. 26861 .38873 30 4.34390 
16 2.22779 1.60689 2.42592 .41041 31 4.88378 
17 2. 30202 1.62622 2.60146 . 43172 32 5.684" 
18 2. )8280 1. 64758 2.79914 . 45268 33 7.06275 
19 2. 47126 1.67ll2 3.02345 .47332 34 10.41342 

20 2.56883 1.69707 3. 28032 .49366 45 0 1.41421 
21 2.6n31 1.72566 3. 5n58 . 51371 1 1.44426 
22 2.79904 1.75719 3.92591 .53350 2 1. 47521 
23 2. 93714 1.79199 4.33962 .55303 3 1.50714 
24 3.09586 1.83048 4.83980 .57233 4 1.54015 

25 3. 28113 1.87316 5.45696 .~142 5 1.57434 
26 3. 50161 1.92063 6. 2)811 .61030 6 1.60983 
27 3.n045 1.97364 7. 25935 .62899 7 1.64673 
28 4, 10893 2.033ll 8. 65247 .64751 8 1.68518 
29 4. 55417 2.10024 10.66728 .66587 9 1. 72536 

30 5.17863 2.17~3 13.84204 .68408 10 1.76742 
31 6.14967 2.26399 19.58813 .702l6 II 1.8ll~ 

32 7.98864 2.38362 33. 16941 .72Oll 12 1.B5809 
33 14.19485 2. 48414 105.08535 . 73795 13 1.90720 

14 1.95922 
43 0 1.46628 1. 46628 1.00000 0 

1 1.49755 1. 46349 1.05029 .03203 15 2.01452 
2 1. 52984 1.46179 1. 10333 .06307 16 2.07352 
3 1.56325 1.461l8 1.15901 .09319 17 2.13674 
4 1. 59788 1.461~ 1,21BB2 .12243 18 2.20479 

19 2.27839 
5 1.63385 1. 46320 1.28190 .15086 
6 1.67130 1. 46584 1.34907 .17853 20 2.35843 
7 1. 71037 1. 46959 1.42075 .20547 21 2.44604 
8 1.75122 1. 47447 1.49749 . 23174 22 2.54259 
9 1.79404 1. 4B050 1. 57988 .25738 23 2.64985 

24 2. nOll 
10 1.83906 1. 48772 1.66862 .28242 
II 1 .~1 1.49617 1.76455 .30690 25 2.90641 
12 1.93668 1.50591 1.86864 .33085 26 3.06287 
13 1.98991 1·5l698 1.98205 .35430 27 3.24525 
14 2 . 04~7 1.52947 2.10617 .37728 28 3. 46192 

29 3.72556 
15 2.10714 1.54345 2.24267 .39983 
16 2,17214 1. 55902 2. 39362 . 42196 30 4.05~5 

17 2.24223 1.57629 2. ,6152 .44370 31 4.49028 
18 2. 31820 1,59539 2.74953 .46507 32 '.09509 
19 2. 40103 1.61646 2.96164 .48610 33 6.02650 

34 7.75492 
20 2. 49191 ],.63969 3. 20294 .50680 
21 2. 59237 1.~28 3.48010 . 52720 35 13.13487 
22 2.70435 1. 69346 3.80196 . 54731 
23 2.83381 1.72502 4. lBB19 .56716 46 0 1.39016 
24 2.97391 1.75881 4.63254 .58675 1 1.41969 

2 1. 45OOB 
25 3.13997 1.79676 5 .18317 . 60612 3 1.48138 
26 3.33394 1.83873 5 .86488 . 62526 4 1.51372 

27 3 .~ 1.8854, 6.73684 . 64420 
28 3. 85318 1.93762 7.88996 .66295 5 1.54715 

29 4.21794 1.99614 9.48750 .68152 6 1.56181 
7 1. 61n8 

30 4.70573 2.06218 ll.84954 . ($994 8 1.~5n 

31 5. 40747 2.13722 15.7~ .7l82O 9 1.69426 

32 6.54844 2.22324 23.10298 . 73634 
33 8.93919 2. 32287 43. 19541 . 75435 10 1. 73507 

II 1.n783 
44 0 1. 43955 1."3955 1.00000 0 12 1. 62279 

1 1. 47017 1. 43595 1.05016 .03315 13 1.87015 

2 1.50175 1. 43340 1.~00 .~21, 14 1.92023 

3 1. 53439 1. 43194 1.1 8 .09634 
J, 1.56816 1.43154 1. 21m .12~1 15 1.97330 

16 2.02982 

5 1.60320 1. 43215 1.28033 .15581 17 2.09018 

6 1.63960 1. 43385 1.34680 . 18429 18 2.15~95 

7 1.67754 1. 43659 1< 417~ .21202 19 2.22476 

8 1,71712 1. 44044 1. 49329 .23900 
9 1.75855 1.~4536 1.57435 . 2~32 20 2·30039 

21 2.38282 
10 1.80201 1. 45143 1. 66148 .29101 22 2.47321 
II 1.84n5 1.~5868 1. 75542 .31608 23 2.57309 
12 1.69597 1. 46707 1.85710 .3406~ 24 2.68435 

13 1.94702 1. "7675 1.96754 .36461 
14 2,00123 1.48774 2.08804 .37474 25 ?B0952 

7 

II". !'.l ~ 
11, qb 

1.50014 2.22Oll .41113 
1.51398 2.3~~ .43372 
1.52938 2.52675 .45:589 
1.54644 2.70637 .4n67 
1.56530 2.90795 .49908 

1.58610 3.13~3 .52014 
1.6Q901 3·39602 .54088 
1.63424 3.69573 .56132 
1.66202 4.04507 .58147 
1.69262 4. 457n .60135 

1.72639 4.95312 .62098 
1.= 5.55910 .64038 
1. 6.31798 ·~956 
1.85107 7.29~ .67853 
1.90240 8.60767 .69731 

1.95998 10.4~39 .71~2 
2.02495 13.26101 .73437 
2.098n 18.02541 .75267 
2.18337 27.91591 := 2·29901 60.88204 

1.41421 1.00000 0 
1.. 40982 1.05010 .03431 
1.40648 1.10280 .06748 
1..~19 1.15836 .09960 
1.40293 1.21704 .13071 

1.40269 1.27916 .16Q90 
1.40348 1.34507 .19022 
1.40529 1.41516 .2l.871 
1.40814 1.46991 .24645 
1.4l205 1.~3 .27346 

1.41703 1.~554 .29979 
1. 423ll 1.74n5 .32549 
1.43032 1.84730 .3~ 
1.43872 1·95515 ·37513 
1.44834 2.07248 .39914 

1.4~25 2.20066 .422~ 
1.47151 2·34137 .44569 
1.48521 2.49664 .46829 
1.500"3 2.66897 .49047 
1.51729 2.86144 .51227 

1.53~1 3.on96 .53369 
1.55643 3.32348 • "Ion 
1.57903 3.60444 .57"3 
1.60390 3·92932 .59597 
1,63127 4·30955 .61614 

1.66142 4.76088 .63603 
1.69_68 5.30568 .~~7 
1.73143 5.97680 .67508 
1.77215 6.82452 .69427 
1.81741 7.92987 .71325 

1.86793 9.43244 .73205 
1.92456 ll.59485 .75067 
1.98849 14.97662 .76913 
2.o6llO 21.01927 .78744 
2.14431 34.91~28 .80562 

2.24066 loo.47m .82367 

~39016 1.00000 0 
1.38498 1.05010 .03,,1 
1.)8088 1.10274 .06980 
1.3n79 1.15613 .10294 
1.37573 1.21661 .13505 

1.y/464 1.27839 .l6615 
1.37460 1. 34384 .19631 
1.37540 1.41334 .~ 
1.3n44 1.48728 .25408 
1.)6037 1.~ .28181 

1.65076 .30881 1.38431 
1.36936 1.7U44 .33512 
1.~45 1.83915 .36080 
1. 66 1.94474 .38589 
1.41102 2.05931 .41041 

1. 42055 2.18408 .43441 
1.431)6 2.32064 .45790 
1.4~353 2.47on .48093 
L~5708 2.63675 .50351 
1.~7212 2.82133 .52566 
1.48878 3·02795 .,4746 
1.50715 3. 26098 . 56888 
1.52740 3.52598 .58994 
1.54968 3·83023 .61068 
1.57419 4.18338 . 63112 

1.6oll6 4.59851 .~127 

? 

NA~ 



8 

8 ~ 

'" (dog) (dog) 

46 26 2.95193 
27 3· 11618 
28 3·301n4 
29 3.53915 

30 3·82213 
31 4.18188 
32 4.66173 
33 5. 34930 
34 6.45951 

35 8.74799 

47 0 1. 36733 
1 1. 39641 
2 1. 42630 
3 1. 45706 
4 1. 48878 

5 1. 52154 
6 1.55544 
7 1.59060 
8 1. 62712 
9 1.66516 

10 1. 70485 
11 1. 74637 
12 1. 78993 
13 1.83573 
14 1.e8405 

15 1.93516 
16 1.98943 
17 2.04726 
18 2, 10912 
19 2. 17560 

20 2. 24736 
21 2.32526 
22 2.41032 
23 2. 50383 
24 2.60741 

25 2.72317 
26 2.85386 
27 3.00320 
28 3.17632 
29 3.38059 

30 3.62700 
31 3.93285 
32 4.32733 
33 4.86465 
34 5. 66067 

35 7.02769 
36 10.33190 

48 0 1. 34562 
1 1.37431 
2 1. 40376 
3 1. 43404 
4 1. 46522 

5 1. 49738 
6 1.53062 
7 1.)6467 
8 1.60075 
9 1.63789 

10 1. 67658 
11 1. 71700 
12 1. 75929 
13 1.80370 
14 1.85044 

15 1.89980 
16 1 .95212 
17 2.00769 
18 2.06698 
19 2.13050 

20 2.19886 
21 2.27280 
22 2· 35321 
23 2.44121 
24 2.53819 

25 2.64594 
26 2·76675 
27 2 .90369 
28 3.06091 
29 3.24422 

30 3.46207 
31 3.72728 

TABLE 1 .- VALUES 07 LOCAL MACH mJMBE:R, PR!SSURB: RATIO, Alm 

PRESSURE COD'FIClXNT ACRCSS SHOCK \lAVES - Continued 

H". & ~ 8 ~ '" 1\ qb (dog) (dog) 

1.63086 5·09384 0, 67115 48 32 4.06049 
1.66361 5·69551 .69078 33 4.49758 
1.69980 6.44239 .71018 34 5.10813 
1. 73988 7 .39491 .72936 

8.65246 
35 6·05125 

1 .78442 .74833 36 7.81289 
1.83413 10 ·39OTI .76711 37 13. 43954 
1.88987 12·95259 .78572 
1.95274 17 .10800 .80417 49 0 1·32501 
2.02416 25 ·02251 .82247 1 1. 35337 

2 1.38245 
2.10599 46.03221 .84064 3 1. 41230 

4 1.44301 
1.36733 1.00000 0 
1.36141 1.05016 . 03675 5 1.47465 
1 . 35654 1.10280 .07219 6 1. 50731 
1.35269 1.15815 .10642 7 1.54108 
1.34984 1. 21646 .13951 8 1. 57607 

9 1. 61239 
1.34797 1.27800 .17155 
1. 34708 1.34310 ·20259 10 1.65019 
1.34716 1 . 41211 .23270 11 1.68960 
1· 34821 1.48545 .26195 12 1. 73080 
1.35024 1.56359 ·29031 13 1.71397 

14 1.81933 
1·35326 1 .64707 . 31804 
1.35727 1. 73650 · 34498 15 1.86712 
1.36232 1.83261 ·37l25 16 1.91764 
1.36841 1.93624 . 39689 17 1.97121 
1 . 37560 2.04839 .42193 18 2.02822 

19 2·08914 
1.38391 2.17022 . 4-4641 
1·39339 2.30313 .47036 20 2. 15449 
1 .40411 2.44879 . 49381 21 2.22495 
1.41614 2.60925 .51680 22 2·30130 
1.42954 2.78698 .53934 23 2.38451 

24 2.47579 
1.44440 2.98505 .56141 
1.46084 3·20733 ·58321 25 2·57667 
1.47898 3.45870 .60458 26 2·68909 
1.49895 3.74,45 .62561 27 2.81562 
1.52092 4 •. 07583 .64632 28 2.95967 

29 3.l2592 
1.54507 4.46089 .66671 
1.57165 4.91572 .68683 30 3·32102 
1.60090 5. 46154 .70667 31 3. 55475 
1.63314 6. l2913 .72627 32 3.84229 
1.66877 6.96494 .74563 33 4.20868 

34 4.69905 
1. 70822 8.04246 ·76471 
1. 75205 9.48532 .78371 35 5. 40551 
1.80096 11. 51871 .80246 36 6.55748 
1.85579 14.60078 .82104 37 8 ·98915 
1.91764 19.82908 .83945 

50 0 1 .30541 
1.98788 30.65294 . 85~ 1 1. 33348 
2.06836 66.44672 .87 2 1. 36225 

3 1. 39114 
1.34562 1.00000 0 4 1.42204 
1 · 33897 1.05028 .0)803 
1 . 33334 1.lO299 , 07466 5 1.45322 
1.32876 1.15835 . 11000 6 1. 48536 
1.32515 1.2l66o .14413 7 1. 51856 

8 1.55292 
1.32253 1.27799 . 17112 9 1.58854 
1.32084 1. 34285 .209Q6 
1.32016 1.41075 .23968 10 1.62554 
1. 32034 1. 48434 .27003 11 1.66408 
1. 32151 1.56185 .29919 12 1. 70426 

13 1. 74634 
1. 32364 1.64444 .32752 14 1. 79047 
1.32672 1. 73283 .35511 
1, 33077 1.82758 .38198 15 1.83687 
1.33585 1.92951 .40816 16 1.88581 
1.34190 2.03959 .43372 17 1.93761 

18 1.99260 
1. 34908 2. 15885 . 45868 19 2.05120 
1 . 35736 2.28864 . 48308 
1 . 36671 2.43042 .50696 20 2.11391 
1·37139 2·58609 .53034 21 2.18131 
1. 38929 2.75788 . 55326 22 2.25409 

23 2· 33313 
1.40253 2.94856 .57573 24 2.41947 
1. 41722 3.16158 .59719 
1. 43345 3. 40126 .61947 25 2.5144 3 
1. 45134 3·67309 .64078 26 2.61969 
1.47103 3·98424 . 66174 27 2.73741 

28 2.87044 
1. 49269 U~ti .68238 29 3.02262 

i:~~~ .70272 
5.26571 .72277 30 3.19929 

1.57147 5.86997 .74255 31 3. 40813 
1.60322 6.61467 .76209 32 3. 66064 

33 3.97506 
1.63828 7 .55598 .78139 34 4.38240 
1.67111 8.78447 .80047 
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.& ~ H". 
1\ qb 

1.72024 10.45639 0 .e1935 
1. 76836 12.86653 . e3805 
1 .82230 16.64529 . e5657 

1.88312 23. 42636 . e7492 
1.95221 39.16270 .89314 
2.03135 116.20903 .91121 

1.32501 1.00000 0 
1.31763 1. 05048 .03937 
1.31130 1.10333 ·07724 
1.30598 1.15878 .11372 
1.30164 1.21704 .14891 

1.29827 1.27839 . 18288 
1.29585 1. 34310 .21573 
1.29435 1. 41151 .24753 
1.29378 1. 48399 .27835 
1.29413 1.56096 .30824 

1.29540 1.64290 ·33727 
1.29760 1. 73037 .36549 
1.30074 1.82401 ·39295 
1.30483 1.92455 .41970 
1.30991 2.03286 .44578 

1.31599 2.14994 .47123 
1.32311 2.27699 .49609 
1.33132 2. 41543 .52038 
1.34065 2. 56696 .54416 
1. 35li7 2.73362 .56744 

1.36293 2·91792 . 59026 
1.37602 3.12296 .61264 
1.39053 3.35260 .63461 
1.40654 3.61170 .65619 
1.42419 3.90652 .67140 

1.44360 4.24521 . 69828 
1.46494 4.63861 .71883 
1.4e840 ,.10146 .73908 
1 .51417 5.65428 .75904 
1.54254 6.32660 .71875 

1.57379 7.16241 .79820 
1 . 60830 8. 23036 .81742 
1.64650 9.64375 .83642 
1.68894 11.60395 .85522 
1. 73628 14.50661 .87383 

1.78933 19.25024 .89227 
1.84915 28.40795 .91055 
1.89961 53 .52952 .92869 

1.30541 1. 00000 0 
1. 29731 1 .05072 .04075 
1.29028 1.10)80 .07991 
1.28425 1.15940 .11756 
1 . 27920 1. 21m .15)84 

1. 27510 1.27916 .1eaa4 
1. 27194 1. 34383 .22263 
1.26972 1.~1210 ·25529 
1.26837 1.48436 ·28693 
1.26795 1.56095 .31756 

1.26843 1.64237 .34729 
1 . 26977 1. 72917 .37617 
1 . 27204 1.82185 .40422 
1.27525 1.92125 .43154 
1,27937 2.02809 .45814 

l.. 28II"5 2. 14331 .48407 
1.29<>52 2·26807 · 50939 
1.29760 2.40364 .53411 
1.30574 2· 55161 . 55827 
1.31499 2.71386 .58192 

1.32540 2.89268 .60507 
1.33703 3·Q9086 .62776 
1. 34991 3. 31189 .65002 
1.36428 3.56009 .67186 
1.38009 3.84102 .69333 

1.39749 4.16179 .71442 
1. 41662 4·53171 .73518 
1.43765 4.96352 .75562 
1.46075 5. 47426 .71576 
1.48613 6.oeB24 .79562 

1. 51406 6.84082 .81521 
1.54482 7 .78552 .83455 
1.57878 9.00756 .85366 
1.61636 10.65120 .87256 
1.65811 12.98191 .89126 



NACA TN No. 1143 
(Supplement ) 

9 ~ M., 
(4.0S) (4.0S) 

50 35 4.94092 
36 5.m44 
37 7 . 24492 
38 1l.02198 

51 0 1.28676 
1 1.31461 
2 1.34310 
3 1. 37229 
4 1. 40225 

5 1.43304 
6 1. 46474 
7 1. 49745 
8 1.53125 
9 1. 56624 

10 1.60255 
II 1.64030 
12 1. 67964 
13 1.72072 
14 1. 76374 

15 1.80891 
16 1.85646 
17 1.90668 
18 1.95988 
19 2.01645 

20 2.07682 
21 2.14152 
22 2.21ll9 
23 2. 28657 
24 2. 36861 

25 2. 45845 
06 2. 55756 
27 2.66m 
28 2.79151 
29 2.93197 

30 3. 09353 
31 3. 28233 
32 3.50735 
33 3.78233 
34 4.12960 

35 4. 58848 
36 5.23674 
37 6. 25775 
38 8. 24709 

52 0 1. 269Q2 
1 1.29670 
2 1.32498 
3 1.35392 
4 1.38359 

5 1.41404 
6 1.44538 
7 1.47766 
8 1.51097 
9 1.54543 

10 1.5Bll4 
II 1.61820 
12 1. 65677 
13 1.69700 
14 1.73905 

15 1.78314 
16 1.82945 
17 1.67828 
18 1.92990 
19 1.98467 

20 2.04298 
21 2, 10531 
22 2.17223 
23 2. 24442 
24 2.32271 

25 2.408l2 
26 2.50192 
27 2.60571 
28 2.12156 
29 2.85217 

30 3.ooll9 
31 3.17365 
32 3.37670 
33 3.62101 
34 3.92327 

TABLE 1.- VAI.lI!:S 07 LOCAL MACE l'IOMBER, PRI!SSUR! RA1"IO I AKD 

PRlSSO'Rl!': CClElf'l'ICIEJr.r Acrnoos SHOCK WAVES - Continu.,d 

Ma & ~ 9 ~ M., 
Po "b ( des) (des) 

1.7Dl!67 16.54698 0 .909TI 52 35 4.3ll41 
1. 75684 22.68537 .928ll 36 4.83682 
1.81567 35.76868 .94629 37 5.60756 
1.88247 83 ·00475 .96432 38 6.90708 

39 9·89463 
1. 28676 1.00000 0 
1.27794 1. 05105 .Dl!220 '3 0 1.25214 
1.27020 1.10441 .08268 1 1.27969 
1.26347 1.16026 .12157 2 1. 30781 
1. 25773 1.21882 .15898 3 1. 33656 

4 1.36600 
1.25294 1.28033 .19501 
1.24908 1. 34507 .22976 5 1. 39619 
1. 24613 1. 41333 .26333 6 1.42721 
1.24408 1. 48545 .29577 7 1.45914 
1.24290 1.56183 .32718 8 1.49205 

9 1.52604 
1.24260 1. 64290 . 35762 
1. 24317 1.72916 . 38715 10 1.56122 
1. 24463 1.82ll8 . 41582 II 1.59770 
1.24696 1.91962 .44370 12 L63560 
1.25020 2· 02525 . 47082 13 1.67508 

14 1.71629 
1.25434 2.13895 .49725 
1.25943 2.26176 .52301 15 1.75941 
1.26547 2.39492 . 54814 16 1.80465 
1.27251 2.53987 .57270 17 1.85225 
1.28059 2.69835 ·59670 18 1.90248 

19 1.95566 
1.23975 2.67247 .62018 
1. 30005 3·06478 .64318 20 2.01216 
1·3ll55 3.27844 .66572 21 2.07241 
1.32432 3.51734 .66782 22 2.13693 
1.33845 3.78644 . 70952 23 2.20633 

24 2. 28136 
1. 35403 4.09202 ·73084 
1. 37119 4.44229 .75179 25 2·36292 
1 ·39005 4.84808 .77241 26 2.45212 
1.41076 5 .~ .~1 27 2.55039 
1.43350 5. 1 • 1 28 2.65951 

1.45850 6 .57643 .83244 
29 2.78180 

1·48598 7.42463 ·85190 30 2.92034 
1.51625 8.50ll7 .67111 31 3·07!131 
1.54966 9.91359 ·89009 32 3.26455 
1.58664 1l.84954 .90886 33 3.48454 

34 3.75215 
1.62770 14. 66843 .92743 
1.67349 19.15633 .94582 35 4.08807 
1. 72479 27.42567 .96403 36 4.52825 
1.78263 47 .75734 .98209 37 5.14217 

38 6.08831 
1.269Q2 1.00000 0 39 7.84757 
1.25948 1.05144 .Dl!370 
1.25103 1.10516 .08557 40 13.37365 
1.24364 1.16131 .12571 
1. 23720 1. 22017 . l6430 54 0 1. 23606 

1 1. 26353 
1.23173 1.28189 .20140 2 1.29155 
1. 22720 1.34680 .m~ 3 1. 32016 
1.22354 1.41517 . 27 3 4 1.34943 
1.22079 1.48728 .30491 
1.21891 1.56357 . 33709 5 1.37942 

6 1.41018 
1.21788 1.64446 .36826 7 1.44181 
1.21769 1. 73036 .39ll45 8 1.47440 
1.21837 1.82188 . 42775 9 1.50801 
1. 21989 1.91963 .45620 
1.22229 2.02429 .48384 10 1.54274 

II 1.57671 
1.22557 2.13679 .51075 12 1.61605 
1.22972 2.25801 .53696 13 1.65487 
1.23480 2.38915 .56251 14 1.69536 
1.24082 2.53157 .56745 
1. 24781 2.68688 .6ll8o 15 1. 73765 

16 1. 78195 
1.25582 2.85703 .63561 17 1. 82848 
1.26489 3.04435 .~1 18 1.67750 
1.27507 3. 25173 . 172 19 1.92929 
1.28643 3. 48272 .70408 
1.29904 3.74176 .72601 20 1.98421 

21 2.Dl!264 
1.3l298 4.03448 .74753 22 2.10';05 
1.32835 4. 36812 .76868 23 2.17202 
1.34526 4.75217 .78947 24 2.24420 
1.36383 5. 19927 .8Q992 
1.38423 5.72668 .83006 25 2.32241 

26 2.40765 
1.40663 6.35861 .84990 27 2·50ll7 
1. 43123 7.13007 .86946 28 2.60453 
1. 45827 8.09364 .08876 29 2.71975 
1. 41l806 9.332lE .90762 I 
1.52092 10·98415 .92665 30 2.84947 

9 

Ma & ~ 
Po qb 

1.55729 13. 29968 0. 94527 
1.59767 16.78182 .96369 
1.64269 22.61361 .98193 
1.69313 34.39544 1.00000 
1.74999 70.76017 1.01791 

1.25214 1.00000 0 
1.24189 1.05190 . Dl!528 
1.23275 1.10605 .08858 
1.22465 1.16262 .13005 
1.21756 1.~183 .l6983 

1.2ll42 1.28389 ·20805 
1.20621 1.34907 .24481 
1.20190 1.41763 .28022 
1.19846 1.48991 .31438 
1.19589 1.56625 .34736 

1.19415 1.64707 .37925 
1.19325 1. 73281 • 410ll 
1. 19319 1.82401 .44003 
1.19395 1.92l26 .46904 
1.19555 2.02525 .49722 

1.19800 2.13677 .52462 
1.20130 2.25676 .55127 
1.20547 2.38629 .57724 
1.21053 2.52664 .60255 
1.21652 2.67932 .62726 

1.22346 2.84613 .65139 
1.23140 3.02926 .67497 
1.24037 3.23135 .69805 
1.25044 3. 45565 .72065 
1.26166 3.70619 .74280 

1.27410 3.98804 .76453 
1.26784 4.30767 .78585 
1.30299 4.67348 .80680 
1.31965 5.09652 .82739 
1.33795 5.59167 .84766 

1.35803 6.17951 .86761 
1.38008 6.88921 .86726 
1.40429 7.76366 .90664 
1.43090 8. 86847 ·92577 
1.46019 10.30955 .94465 

1.49252 12.26935 .96330 
1.52828 15.09156 ·98175 
1.56798 19.50936 1.00000 
1.61224 27.4l609 1.0l807 
1.66183 45.65954 1.03597 

1.7l693 132.92279 1.05371 

1.23606 1.00000 0 
1.22509 1.05243 .04691 
1.21520 1.10710 .09172 
1.20650 1.16416 .13456 
1.19673 1.22383 .11560 

1.19194 1.28631 .21495 
1.l8607 1.:r.;186 .25277 
1.18109 1.42075 .28914 
1.17701 1.49329 .32417 
1.17379 1.56982 .35796 

1.17135 1.65074 .39059 
1.16978 1.73648 .42214 
1.l6899 1.82758 .45269 
1.l6904 1.92455 .48229 
1.17067 2.02809 .51099 

2.13897 .53888 1.17155 
1.17404 2.25801 .56597 
1.17737 2.38629 .59234 
1.18154 2.52500 .61803 
1.l8659 2.67556 .64308 

2.83966 .66752 1.19254 
1.19943 3·01932 .69139 
1.20729 3.21701 .71473 
1.21616 3. 43570 .73756 
1.22610 3.67910 .'15992 

1.23718 3.95183 .78184 
1.24945 4.25971 .80333 
1.26300 4.6lO25 .82443 
1.27793 5.01322 .84516 
1.29434 5. 48166 .86553 

1.31236 6.03330 .88558 



10 

9 P Mt. (dog) (dog) 

54 31 2.99721 
32 3.16784 
33 3.36824 
34 3.60863 

35 3.90484 
36 4.28320 
31 4.79140 
38 5. 52791 
39 6.74212 

40 9 . 37684 

55 0 1. 22077 
1 1.24822 
2 1. 27618 
3 1. 30411 
4 1. 33386 

5 1 . 36310 
6 1.39429 
7 1.42510 
8 1.45800 
9 1.49130 

10 1.52567 
II 1.56123 
12 1.59808 
13 1.63636 
14 1.61620 

15 1,11TI8 
16 1.16l27 
11 1.80687 
18 1.85J,83 
19 1.90542 

20 1.95896 
21 2.01580 
22 2.07639 
23 2. 14123 
24 2.21094 

25 2.28625 
26 2. 36806 
27 2. 457J,8 
28 2. 55591 
29 2. 665ll 

30 2.78737 
31 2.92512 
32 3.08425 
33 3.26870 
34 3.48734 

35 3.75267 
36 4.08469 
37 4. 51787 
38 5.11821 
39 6.03358 

40 1.£$872 
41 12.52648 

56 0 1.20621 
1 1.23369 
2 1.26164 
3 1. 29013 
4 1.31923 

5 1.34896 
6 1.31943 
7 1. 41067 
8 1. 44280 
9 1. 47583 

10 1.50992 
II 1.54513 
12 1. 58159 
13 1.61925 
14 1.65874 

15 1.69971 
16 1·74252 
17 1. 78734 
18 1.83439 
19 1.88395 

20 1.93629 
21 1.99116 
22 2.05077 
23 2.ll377 
24 2.181,4 

TABU 1.- VAIJJES OF LOCAL MACH lUmER, PR!SS'UR& RATIO, AKD 

PRESSURB COD'rIcIElf:r ACNOSS SlI:lC!: \lAVES - ContlINed 

Me. ~ ~ 9 P Mt. 
l'o q. ( dog) (dog) 

1.33213 6.69290 0 ·90532 56 25 2· 25415 
1.35382 7 .49613 .924TI 26 2·33300 
1.3TI6Io 8. 49634 ·94394 27 2.41891 
1.40381 9. TI698 .96286 28 2. 513ll 

29 2.61118 
1. 43262 ll.476103 .98154 
1.461041 13.84205 1.00000 30 2·73312 
1. 49957 11.36357 1.01825 31 2.86351 
1. 53859 23.16703 1.03631 32 3·01204 
1.58209 34.54341 1. 05418 33 3·18331 

34 3·38442 
1 .63082 66.97239 1.07189 

35 3. 62531 
1.22077 1.00000 0 36 3.92173 
1.20908 1. 05305 .04864 31 4.299610 
1.19855 1. 10831 .09501 38 4.80594 
1.18909 1.16595 .lJ927 39 5. 53615 
1.18067 1 .22617 .18160 

40 6.13301 
1.11322 1 .28917 .22214 41 9.28385 
1.16672 1.35521 . 26103 
1.16lll 1 .~2455 . 29839 51 0 1.19236 
1 . 15638 1. 49749 .33432 1 1.21991 
1.15249 1.57436 . 36894 2 1. 24792 

3 1.276104 
1.14943 1 .65554 . 40233 4 1. 30553 
1.14719 1 .74146 .43457 
1.14514 1 .83261 .46574 5 1. 33524 
1.14509 1.92953 .49592 6 1. 36563 
1.14522 2.03286 . ~2516 7 1.39678 

8 1. 42815 
1.14615 2. 14332 . 55352 9 1. 46163 
1.14187 2.26176 .58107 
1.15039 2· 38915 .60785 10 1. 49550 
1.15373 2.52664 .63391 II 1. 53046 
1.15191 2.67556 .65929 12 1.:56661 

13 1.60407 
1.16294 2.83751 .68404 14 1.610296 
1.16885 3·01438 .10819 
1.17567 3·20848 .73178 15 1. 68344 
1.18345 3.42257 . 75J,83 16 1.72566 
1.19222 3.66007 .TI74o 17 1. 76982 

18 1. 81611 
1.20204 3·92521 .799"9 19 1.~78 
1.21297 4.22330 .82ll4 
1.22508 4.56lll .84238 20 1. 916ll 
1.23843 4.94142 .86322 21 1·97041 
1.25313 5· 39374 .88310 22 2. 02806 

23 2. 08950 
1 .26929 5.91560 .90383 24 2 . 15523 
1 .28703 6. 53435 . 923610 
1. 306108 7. 28025 .94314 25 2.22588 
1 . 32782 8.19757 .96236 26 2·30220 
1. 35125 9 ·35393 .98131 27 2· 38509 

28 2. 41569 
1. 37698 10. 85TI6 1.00000 29 2. 57538 
1.40531 12.89J,86 1.01846 
1.43656 15.81213 1.03670 30 2.68597 
1.41lll 20.34079 1. 05413 31 2. 80977 
1 .50947 28. 33208 1.07251 32 2.94984 

33 J.ll03 3 
1.55221 46.23275 1.09023 34 3·29103 
1.60009 122.67166 1.10TI3 

35 3. 51833 
1.20621 1.00000 0 36 3.78688 
1.19378 1.05375 .0')045 37 4.12294 
1.18252 1 .10969 . 09845 38 4. 56142 
1.17238 1 .16799 . 141,19 39 5.16924 
1..16331 1 .22887 · 18787 40 6.096106 
1.15521 1. 292'";0 .22963 41 7. 78514 
1.14807 1. 35916 .26961. 42 12.10348 
1.14184 1.42906 .30801 
1.13650 1. 50253 . 34487 58 0 1.11918 
1.13198 1. 51987 · 38033 1 1. 20686 

2 1. 23498 
1 . 12828 1.66148 . 1449 3 1.26351 
1.125

'
.0 1. 74774 . 44743 4 1·29271 

1.12331 1.83915 . 41924 
1.12200 1.93582 .50988 5 1. 32244 
1 . 12144 2.03961 · 53978 6 1. 35284 . 

7 1. 38394 
1.12167 2.1"992 .56862 8 1. 41585 
1.12268 2.26807 . 59661 9 1. 44863 
1.12446 2.39492 .62319 
1.12701 2. 53157 .If;02l 10 1. 48236 
1.13036 2. 67932 .67592 II 1. 51713 

12 1. 55305 
1.13453 2.83966 .70097 13 1. 59024 

1.1395" ~ . 01438 . 72539 14 1.62880 
1.14540 3. 2050 .74921 
1.15216 3. I.l605 • TI249 15 1. 66888 
1.15986 3. 6"877 .79524 16 1. 71064 

NACA TN No. 1143 
(Supplement) 

Me. ~ ~ 
l'o q. 

1.16852 
1. 17822 t~t; 0 .81150 

.83930 
1.18899 4· 52508 .86066 
1.20092 4, 89763 .88161 
1.21408 5·32572 .90218 

1.22856 5.82313 .92239 
1.24441 6.40854 .94225 
1.26192 1.10806 .96180 
1.28106 'r .95920 .98104 
1 . 30205 9 .01802 1. 00000 

1.32508 10.37199 1. 01869 
1.35038 12.16581 1.03714 
1. 31822 1~.657ll 1. 05535 
1 . 40893 18.35382 1. 07335 
1.44289 24 .41461 1.O9ll4 

1. 48051 36. 18410 1.10874 
1.52256 68.94509 1.12611 

1 .19236 1.00000 0 
1. 17918 1.05453 . 05235 
1:16722 1.lll26 .10206 
1.1%40 1.17033 .14935 
1.14665 1. 23196 .19442 

1.13192 1.29634 .23145 
1.13015 1.36371 .27860 
1.12330 . 1. 43431 .31802 
1.ll733 1.50845 .35582 
1.11221 1. 586lo3 ·39214 

1.10791 1.66862 .42708 
1.10441 1.75543 .46073 
1. 10169 1.84730 .49319 
1·09973 1.94475 . 52454 
1.09854 2.04839 . 55J,84 

1 .09810 2.15888 .58418 
1.09841 2.27699 .61260 
1.09947 2.403610 .610018 
1.10128 2. 53987 .66696 
1.10387 2.68688 .69300 

1.10723 2.84613 .71833 
1. lll38 3.01932 .74301 
1 . ll636 3.20848 .76707 
1. 12218 3. 41605 .79054 
1.12887 3.610502 .81347 

.83589 1.136107 3.89903 
1.14503 4.18260 .85782 
1.15459 4.50144 .87930 
1.16522 4.86278 .90035 
1.11697 5. 27601 .92100 

1. 18993 ' .75347 .94126 
1. 20419 6.3llTI . 96111 
1.21984 6.97378 .98074 
1.23100 7.11189 1.00000 
1. 25582 8.15351 1.01896 

1.276106 9 ·99121 1.037610 
1. 29910 ll.60109 1. 05606 
1.32397 13.78232 1. 07423 
1. 35132 16.90714 1.09218 
1 . 38149 21. 76052 1.10991 

1.41485 30· 33227 1. 127~11 

1. 45186 49·56835 1.14478 
1.49310 132·25979 1.16195 

1.17918 1.00000 0 
1.16522 1.05542 ·05436 
1.15255 1. ll302 .10586 
1.14102 1.17297 .15416 
1.13061 1. 23541 .20130 

1.12122 1. 30071 .24564 
1 .11285 1. 36892 .28196 
1.10538 1.44036 · 32846 
1.09881 1.51533 . 36724 
1.09309 1.59409 . 40443 

1.6TI05 1.08819 . 44011 
1.08408 1. 761051 . 47454 
1.08076 1.85710 ·50765 
1. 07821 1.95517 .53958 
1.076100 2. 05932 .51042 

1.07531 2.17022 . 60023 
1 .07496 2.28864 .62909 



NACA TN No. 1143 
(Supplement) 

e ~ 

'" • (dog) (dog ) 

58 11 1.15425 
18 1 .19992 
19 1.84186 

20 1.89834 
21 1.95166 
22 2.00811 
23 2.06827 
24 2. 13245 

25 2.20127 
26 2.27543 
27 2.35516 
28 2.44329 
29 2·53928 

30 2.64534 
31 2.16355 
32 2.89660 
33 3.O48ll 
34 3. 22305 

35 3. 42852 
36 3. 67496 
31 3.91868 
38 4. 36611 
39 4.88820 

40 5.64413 
41 6. 89470 
42 9.623"3 

59 0 1.16663 
1 1.19450 
2 1·22277 
3 1. 25150 
4 1. 28015 

5 1. 31056 
6 1. 34101 
1 1. 37215 
8 1. 40405 
9 1 .43680 

10 1.41046 
II 1.50513 
12 1.54091 
13 1.51190 
14 1. 61623 

15 1. 65602 
16 1. 69143 
17 1. 74062 
18 1. 78579 
19 1.83315 

20 1 .88294 
21 1.93545 
22 1.99101 
23 2.05001 
24 2. 11288 

2.18018 

TABlE 1.- VAWl'S OF LOCAL MACH JDom.E:R, PRE3StmE AATIO, ArID 

PRI!'SSURE COKFF'ICIElIT ACHOOS SHOCK WAVES - Continued 

Ma . ~ ~ e ~ ~ 
Pb qb (deg) (deg) 

1.01535 2.41543 0 . 65106 60 10 1."5981 
1.01641 2.55161 .68419 II 1.49446 
1.01832 2.69835 .1105

" 
12 1.53015 
13 1.56105 

1.08093 2.85102 .13616 14 1.60524 
1.08429 3.02926 ·16108 
1.08843 3.21101 .18536 15 1.64485 
1.09331 3. 42251 .8Q903 16 1. 68601 
1.09914 3·64877 .83213 11 1.12890 

18 1.11310 
1.10516 3·89903 .85469 19 1.82061 
1.ll327 4.11158 .87614 
1.12112 4.48973 .89832 20 1.86<)86 
1. 13115 4.84216 .919'15 21 1.92114 
1.14162 5.24346 .94016 22 1.91855 

23 2.03465 
1.15319 5.10487 .96041 24 2.09641 
1,16595 6.24133 .98041 
1.11998 6.87320 1 . 00000 25 2. 16251 
1.19531 1.62890 1.01926 26 2.23336 
1. 21225 8.54944 1.03820 27 2·30916 

28 2· 39257 
1.23015 9 . 6<)613 1.05686 29 2.48286 
1. 25103 ll.l85oo 1.07523 
1. 27328 13.ll538 1.09336 30 2.58199 
1.29111 15.83248 1. lll24 31 2.6<)164 
1. 32458 19.88200 1.12889 32 2.81401 

33 2.95196 
1.35421 26. 56193 1.14634 34 3. 10935 
1. 386<)6 39 .11914 1.16358 
1. "2330 11.53810 1.18065 35 3. 29153 

36 3. 50613 
1.16663 1.00000 0 37 3.16452 
1.15l.89 1.05639 . 05646 38 4.08459 
1 .13845 l.ll491 . 10985 39 4.49641 
1. l2623 1.11591 .16045 
1.ll515 1.23939 . 20849 40 5. 05564 

41 5. 88053 
1.10513 1.30562 . 25420 42 7. 28682 
1 .096ll 1.37482 .29116 43 10. 62250 
1. 08804 1.44125 ·33935 
1. 08087 1. 52311 ·31912 61 0 1.1"335 
1.01451 1.60290 . 41122 1 1.17176 

2 1.20052 
1.06909 1.68619 .45316 3 1.22910 
1.06440 1.17523 .48886 4 1.25935 
1.06050 1.86864 .52263 
1.05135 1.96154 .55515 5 1.28951 
1.05493 2.01248 . 58852 6 1.32026 

.61682 
7 1.35166 

1.05324 2. l8409 8 1.38376 
1.05228 2.30313 . 646J.l 9 1.41665 
1.05202 2·"3042 . 67446 
1.05248 2.56696 .70194 10 1."5040 
1.05385 2 .71386 .12859 II 1.48510 

12 1.52084 
1.05554 2 .87241 · 75447 13 1.55112 
1.05816 3·04435 .1191>4 14 1 .59585 
1.06152 3. 23135 .80412 
1.06564 3·43570 .82791 15 1.63536 
1.01055 ).66007 . 85122 16 1.67639 

17 1·71909 
1. 01625 3·90171 .87392 18 1. 763611 25 

26 2.25252 1 . 08280 4.l826o .89608 19 1.8102. 
27 2· 33010 1.09022 4.48973 .91114 
28 2.41564 1.09855 4.83533 .93894 20 1.859ll 
29 2.50852 1.10ll7 5.22736 .95910 21 1.91052 

22 1.96476 
30 2. 61019 1 .11816 5. 67616 .98005 23 2.02217 
31 2.72432 1.l2274 6. 19535 1. 00000 2" 2.08]16 
32 2. 85152 1.14210 6.80332 1.01959 
33 2. 99559 1.15590 7.525"1 1.03883 25 2.14821 
34 3. 16089 1.16391 8.39171 1.05115 26 2.21788 

27 2.29285 
35 3.35349 1.18762 9 .47325 1.01636 28 2·37393 
36 3· 58227 1.20580 10.83337 1.09468 29 2.46213 
37 3.86065 1. 21834 12.60945 1. ll274 
38 4.21032 1. 24758 15.02857 1.13054 30 2.55870 
39 4. 66898 1.27157 18.51961 1. 14810 31 2.66519 

32 2.78362 
40 5· 30993 1. 29196 24 .002l8 1.l6545 33 2.91659 
41 6. 30127 1.32704 33.86<)00 1.18258 34 3.06158 
42 8. 1596<) 1. 35920 56.90567 1.19953 

35 3·24135 
60 0 1. 15470 1.15470 1.00000 0 36 3. 44462 

1 1.18281 1. 13913 1 .05148 .05B69 37 3.68722 
2 1.2ll28 1.12492 1.ll715 . ll407 38 3.98431 
3 1. 24021 1.ll2OO 1.11919 .16643 39 4·3606<) 
4 1. 26<)63 1.10024 1.24379 .21606 

40 4.86049 
5 1.29959 1.08956 1.3lll5 .26j.l.8 41 5·57221 
6 1. 33016 1.01991 1.38149 .30802 42 6.70916 
1 1. 36139 1.07123 1. 45505 .35015 43 9.00334 
8 1.39336 1.06349 1.532ll ·39149 
9 1.42614 1.05661 1.61296 .43053 62 0 1.13257 

1 1.16134 
2 1.1<xl44 

11 

M" ~ ~ 
Pb qb 

1.05056 1.69801 0.46192 
1.04530 1.18756 ·50315 
1.04083 1.88204 .53811 
1.031ll 1.98204 .51130 
1.034ll 2.08804 .60321 

1.03183 2.20066 .63397 
1.03028 2.32064 .6636<) 
1.02941 2.44879 .6<)242 
1.02924 2.58609 .12023 
1.02916 2.13362 .14118 

1.03098 2.89268 ·11332 
1.03290 3.06418 .19871 
1.03"3 3.25113 . 82339 
1.03889 3. 45565 .84740 
1.04299 3.61910 .87080 

1.04785 3·92521 .89360 
1.05350 4.19175 .91586 
1.05996 4·50144 .93160 
1.06728 4.84216 .95885 
1.01550 5.22736 .9191>4 

1.08465 5.66667 1.00000 
1.09480 6.11%5 1.01995 
1.10602 6.16214 1.03953 
1.11836 1.45813 1.05874 
1.13192 8.29290 1.01761 

1.14680 9.31323 1.09611 
1.16310 10.58985 1.ll442 
1.l!lO95 12.233"9 1.1]239 
1.20052 14.43111 1.15010 
1.22191 17.52384 1.16756 

1.24552 22.19185 1.18419 
1.27142 30.09140 1.20180 
1·29997 46.29381 1.2l86l 
1.33152 98.56617 1.23523 

1.14335 1.00000 0 
1.126<)4 1.Q5868 .o6lo6 
1.lll95 1.ll958 . ll853 
1,09828 1.18287 .17276 
1.08582 1.24872 . 2240" 

1.01449 1.31135 .27264 
1.06422 1.38891 .3l878 
1.05494 1.46383 .36268 
1.04660 1.54221 .40452 
1.03914 1.62440 .444"7 

l..03:!53 1.71076 .48267 
1.02672 1.80166 .51925 
1.02170 1.89153 .55435 
1.017"2 1.99885 .58801 
1.01388 2.10617 .62050 

1.0llO4 2.22Oll .85174 
1.00890 2.)4137 .68187 
1.00145 2.47017 .71091 
1.00668 2.60925 ·73910 
1.00659 2.15788 .766)3 

1.00117 2.91792 .79272 
1.00843 3.Q9066 .81832 
1.01038 3.27844 .84318 
1.01302 3.48272 .86735 
1.01636 3.70619 .89087 

1.02043 3.95183 .91378 
1.02525 4.22330 . 936ll 
1.03083 4.52508 .95190 
1.03722 ~:~~ .91919 
l..04444 1.00000 

1.05253 5.67616 1.02036 
l..06154 6.17285 1.04030 

i:~~~ 
6.74855 1.05984 
7.42498 1.01900 

1.0946<) 8.23136 1.09182 

1.10802 9.20916 1.ll630 
1.12263 10.42262 1.13447 
1. 13863 ll.96675 1.1523" 
1.15617 14.00080 1.16<)94 
1.17537 16.80389 1.18729 

1.19643 20.91698 1. 20438 
1.21953 27.54355 1.22125 
1.24494 40.01234 1.23791 
1,27294 72.17563 1.25437 

1. 13257 1.00000 0 
]'ll527 1.06001 .06356 
1.09945 1.12228 .12326 



12 

9 P ~ (dog) (dog ) 

62 3 1.21994 
4 1. 24988 

5 1. 28033 
6 1. 31132 
7 1. 34294 
8 1. 37527 
9 1. 40834 

10 1. 44225 
II 1 .~1 
12 1.51292 
13 1. 54988 
14 1. 58806 

15 1. 62751 
16 1. 66858 
11 1.11121 
18 1.15564 
19 1.80207 

20 1.85070 
21 1.90180 
22 1.95565 
23 2. 0l258 
24 2. 07297 

25 2.13128 
26 2. 20605 
27 2. 27992 
28 2. 35961 
29 2.44623 

30 2. 54078 
31 2.64418 
32 2. 76008 
33 2. 889Q8 
34 3. 03498 

35 3. 20207 
36 3. 39638 
37 3.62660 
38 3.90591 
39 4.25535 

40 4. 7ll30 
41 5.34344 
42 6.30846 
43 8. 06950 

63 0 1. 12233 
1 1.15152 
2 1.18103 
3 1.21092 
4 1. 24123 

5 1.27201 
6 1. 30334 
7 1.33527 
8 1.36786 
9 1. 40120 

10 1.43535 
II 1.47040 
12 1.50644 
13 1.54351 
14 1.58l!l9 

15 1.62152 
16 1.66261 
11 1 . 70529 
18 1. 74973 
19 1.196l2 

20 1.84461 
21 1. !l9563 
22 1.94927 
23 2.00591 
24 2. 06593 

25 2. l2976 
26 2.19791 
27 2. 27101 
28 2. 34979 
29 2.43515 

30 2. 52820 
31 2.63031 
32 2.74323 
33 2·86919 
34 3. 01116 

35 3.113ll 
36 3 36051 
37 3.58122 
38 3.84695 
39 4. 17610 

TABLE I .- VAI.UlS OF LOCAL MACJ! ~, PRESSURE RATIO, ArID 

P.RESSURE caunCIEII"l ACl!CSS SHOCK \{AVlS - Continued 

M,. ~ ~ 9 P ~ pt, qb (dog) (dog) 

1 . 08503 1.lB693 0 .17943 63 40 4·50?33 
1.07187 1.25420 . 23246 41 5.17503 

42 6.02443 
1. 05987 1. 32425 .28258 43 7 . 47513 
1. 04897 1. 39734 • 330lO 44 10·93593 
1.03907 1.47368 .37521 
1.03015 1.55357 .41812 64 0 1.ll26o 
1.02212 1 .63730 .45902 1 1.14230 

2 1.17229 
1 . 01497 1. 72524 . 49808 3 1.20263 
1.olO97 1. 81770 · 53293 4 1. 23329 
1 . 00303 1.91519 · 57190 

·99818 2. 01813 .60549 5 1.26458 
.99416 2.127lO .63846 6 1. 29631 

1 1. 32862 
.99077 2. 24268 .61016 8 1.36159 
·98809 2. 36559 .10070 9 1.39526 
.98608 2. 49664 .13016 
.98414 2. 63615 .15860 lO 1 . 42974 
·98406 2.18698 .18610 II 1.46509 

12 1.50142 
.98404 2.94856 .81272 13 1.53881 
·98461 3. 12296 .83852 14 1.57739 
.98597 3. 3ll!l9 .86355 
.98794 3· 51134 .88785 15 1 . 61125 
.99058 3.14176 . 9ll48 16 1.65854 

11 1. 70139 
. 99391 3.98804 . 93441 18 1.74597 
·99795 4. 25971 . 95686 19 1. 79241 

1.00272 4.56111 . 97869 
1.00824 4.89763 1.00000 20 1.84109 
1.01454 5. 27601 1.02081 21 1.!l9208 

22 1.94569 
1.O2l.65 5 .10487 1.o4ll5 23 2.00225 
1.02962 6.19535 1.o6lO6 24 2.06212 
1.03849 6. 76214 1.08055 
1.04831 1 . 42498 1.09965 25 2.12511 
1.05914 8 . 2ll07 1.11839 26 2.19354 

27 2.26619 
1.07107 9 .15895 1. 13678 28 2 .34431 
1.08415 10.32510 1.15484 29 2.42896 
1.09850 ll.19568 1.17261 
1.ll421 13· 1092l. 1.19008 30 2.52100 
1.13141 16. 30313 1.20729 31 2.62181 

32 2.13306 
1.15025 20 . 02154 1. 22424 33 2.85686 
1 .17090 25.80256 1.24096 34 2.99599 
1 .19351 36. 02961 1. 25745 
1.2l.848 59 . 05900 1.27373 35 3.15411 

36 3.33650 
1.12233 1 .00000 0 31 3.55019 
1 .10410 1 .06149 .06625 38 3.80592 
1.08726 1. 12523 .12826 39 4. 12018 
1.07223 1.19146 .l8653 
1 .05835 1. 26029 .24135 40 4.52027 

41 5 . 05539 
1. 04561 1.33195 .29309 42 5 · 82618 
1.03413 1. 40668 .34201 43 7.08398 
1 . 02363 1. 48411 .38831 44 9 .14915 
1.01412 1. 56632 . 43239 
1.00553 1.65181 .47"27 65 0 1 .10338 

1 1.13366 
· 99781 1. 74154 .51418 2 1.l6422 
. 99093 1.83587 ·55229 3 1.19510 
. 98483 1.93523 .58873 4 1.22634 
.97949 2. O4Oll . 62364 
.97488 2. 15104 . 65712 5 1.25807 

6 1.29Q28 
· 91098 2. 26865 .68928 1 1.32305 
.96m 2.39362 .72022 8 1. 35646 
.96522 2. 52615 .75002 9 1. 39057 
. 96334 2. 66897 ·77877 
. 96210 2.82133 .80653 10 1. 42541 

II 1. 46123 
. 96151 2.98505 .83336 12 1. 49794 
· 96155 3. 16158 ·85934 13 1·53511 
·96224 3. 35260 .88452 14 1.51463 
. 96351 3.56009 .9O!l94 
. 96555 3.18644 .93266 15 1.61483 

16 1.65643 
.96819 4.03448 · 95571 11 1.69959 
.97151 4.30167 -97815 18 1.74445 
. 97551 4.61025 1.00000 19 1· 79121 
. 98023 4.94742 1.02131 
. 98561 5· 32572 1.04210 20 1.84006 

21 1.89125 
.99188 5 .753"7 1. 06240 22 1.94503 
.998!l9 6 . 2,,133 1.08226 23 2.00172 

1.00613 6.80J 32 1 . 10168 24 2.06166 
1. 01545 7. 4 13 1. l207o 
1.02510 8 23136 1. 13934 25 2·12529 

26 2.19307 
1.03575 9 · 15895 1. 15762 27 2·26559 
1,047" 5 10.29303 L17551 28 2. 34356 
1. 06030 ll·7l209 1.19320 29 2.42779 
1. 07431 13.54033 1. 21053 
1.08978 15.9862" 1. 22759 30 2·51932 

NACA TN No. 1143 
(Supplement) 

M,. ~ ~ 
pt, qb 

1 . 10545 18.68088 1.24438 
1. 12513 24.63807 1.26092 
1.14538 33 . 44890 1. 27723 
1.16759 51.58764 1.29333 
1. 19201 llo.60283 1 · 30922 

1.11260 1.00000 0 
1 . 09339 1.063ll ·06909 
1 . 07586 1.12854 .13362 
1 . 05981 1. 19646 .19405 
1.04513 1. 26705 .25082 

1 .0)183 1. 34052 .30420 
1 .01963 1.417lO .35459 
1.00852 1. 49102 .40223 

.99844 1.58060 .410139 

. 98927 1.66809 .49026 

.98100 1.159!l9 ·53105 

. 97358 1.85635 .56993 

.96697 1.95793 .60706 

.96113 2.06507 .64255 

.95602 2. 11835 . 61655 

.95l6l 2. 29836 .10916 

.94188 2. 42582 .14l!l9 

. 94482 2· 56152 .77062 

.94241 2.10631 .19965 

. 94064 2.86144 .82165 

. 93951 3.02795 .85469 

.93899 3· 20733 .88083 

.93910' 3.40126 .906l3 

. 93984 3·6ll10 .93065 

. 94120 3.84102 . 95444 

.94319 4.09202 .97754 

. 94583 4.36812 1.00000 

. 94912 4.61348 1.02185 

.95308 5.01322 1.04314 

. 95114 5· 39314 1.06389 

.963ll 5 . 82313 1.08414 

.96923 6. 3ll11 1.10392 

. 97612 6.87320 1.12326 

.98383 1.52541 1.14218 

.99240 8 . 29290 1.16070 

1 . 00188 9. 20916 1.11886 
1. 01233 10.32509 1.19667 
1 . 02382 ll. 7l209 1.21415 
1.03642 13. 48501 1.23132 
1.05022 15. 83259 1 .24821 

1 . 06533 19. 09064 1.26482 
1 .08187 23.91996 1.25ll1 
1.09997 31.82415 1.29728 
1 . ll981 41.129ll 1.31317 
1. 14151 !l9.4lll8 1.32885 

1 .10338 1.00000 0 
1 . 08314 1.06492 . 07216 
1.06468 1.13220 . 13934 
1. 04182 1.20202 . 20207 
1. 03224 1. 27451 . 26076 

1. 01833 1.35006 .31596 
1. 00547 1.42871 .36188 

;99314 1.51079 .41686 
. 98305 1.59651 .46318 
· 97333 1.68638 .50708 

. 96453 1 .18054 . 54876 

. 95659 1.87941 .58842 

. 94946 1.98358 .62821 

. 943ll 2· 09331 .66230 

.93749 2.20939 .69680 

. 93259 2· 33225 .72985 

.92831 2.46261 .16155 

. 92482 2.60146 .19201 

.92191 2.74953 .82131 

. 91963 2.90795 .84953 

. 91797 3.07796 .87674 

.91693 3. 26098 ·90303 

. 9l649 3. 45870 ,92844 

. 9l666 3.67309 . 95304 

.91143 3.90652 .97688 

.91882 4.16179 1.00000 

.92082 4.44229 1.02246 

. 92345 4·75211 1.04429 

.92611 5.09652 1.06553 

.93063 5. 48166 1.08622 

.93523 5 .91560 1.10640 

-



L 

NACA TN No. 1143 
(Supplement ) 

TABU I.- VAImS OJ' lDJAL MACll lroMBER, PRBSSURR RAnO, A!ID 

PI!!SSURI! OaD'FICIl!I!r tJ;!!I!1ilS SI!OCK WAVES - Continued 

8 a ~ M" & ~ 8 a ~ 
tdeg) (deg ) Pb qb (dog) (dog) 

65 31 2.61942 0 ·94052 6.~4 1.l.2608 67 23 2.01077 
32 2. 729<>9 .94655 6.97378 1.14531 24 2.07163 
33 2.85217 .95332 7.62890 1.16411 
34 2.989!;0 .96090 8.39771 1.18250 25 2. 13613 

26 2. 20475 
35 3·14523 .96931 9.31323 1.20051 27 2.27807 
36 3. 32418 .97862 10.42262 1.2l8l6 28 2.35676 
37 3.53313 .98887 1l.79568 1.23547 29 2. 44164 
38 3·18200 1.00013 13· ~4033 1. 25241 
39 4. 08602 1.01248 15.83259 1. 26916 30 2. 53371 

31 2.63420 
4.l!6996 40 1.02600 18.98054 1. 28558 32 2.74466 

41 4.97763 1.0408l 23 .57679 1. 30172 33 2. 86705 
42 5.69607 1.05701 30. 92529 1. 31762 34 3.00392 
43 6.83227 1.07474 44.56640 1. 33329 
44 9.07019 1. 09416 78.67052 1. 348'73 35 3.15864 

36 3.33578 
66 0 1.09463 1.09463 1.00000 ° 37 3. 66703 

1 1.l2559 1.07331 1.06691 .07545 38 3.78570 
2 1.15678 1.05388 1.13626 .14547 39 4.08173 
3 1.18829 1.03613 1.20818 .2lo62 
4 1.21761 1.0~ 1.27689 .26680 40 4. 45226 

41 4. 93615 
5 1.25245 1.00511 1.36067 .32847 4r 5. 60821 
6 1. 28523 .99157 1.44166 . 38197 . 43 6;63773 
7 1. 3l856 .97920 1. 526l6 . 43233 44 8. 53138 
8 1.35250 .96785 1. 61445 .41986 
9 1.38715 .95764 1.70686 ·5237" 68 0 1.07854 

1 1.llll3 
10 1.42256 .94829 1.80374 .56738 2 1.14392 
II 1. 45577 .94000 1. 89681 .60453 3 1.17698 
12 1.'>9604 ·93219 2.0l255 . 64630 4 1. 21035 
13 1. 53428 ·92535 2· l2537 .68296 
14 1.51368 .92268 2.24461 .71796 5 1. 24412 

6 1. 27834 
15 1. 61434 .91388 2.37080 · 75142 7 1.31308 
16 1. 65641 ·90917 2.50474 .78349 8 1.34843 
17 1.70000 .90514 2. 64721 .8142" 9 1. 38446 
18 1.74529 .90175 2.79914 .84378 
19 1.79247 .89898 2.96l64 .87221 10 1.42122 

II 1.45885 
20 1,84172 .89683 3·13593 .89958 12 1.49741 
21 1. 89329 .89528 3. 32348 .92599 13 1.53698 
22 1.94745 .89432 3-52598 .95148 14 1. 5m2 
23 2.00448 .89396 3.14545 .9761" 
24 2. 06475 .89418 3. 98424 1.00000 15 1. 61972 

16 1.66311 
25 2. 12867 .89499 4. 24521 1.02312 17 1. 70805 
26 2.19671 .fl964o 4. 53177 1, 04556 18 1.75470 
27 2. 26945 .B9840 4.84808 1.06734 19 1.80324 
28 2. 34751 .90102 5.19927 1.08852 
29 2.43190 .90425 5. 59167 1,10913 20 1.85387 

21 1.90684 
30 2. 52343 ·90813 6.03330 1, l292O 22 1.96241 
31 2. 62341 .91266 6. 53435 1.148'78 23 2.02088 
32 2. 73341 .91787 7. 10806 1,16787 24 2.08261 
33 2. 85540 .92379 7 .77189 1. l8653 
34 2. 99197 .93046 8. 54944 1.20476 25 2.14801 

26 2.21757 
35 1.14654 .93789 9. 41325 1. 22260 27 2.29186 
36 3. 32375 .94615 10. 58964 1.24008 28 2.37157 
37 3.53011 .95527 1l.96675 1. 25120 29 2. 45751 
38 3. 77508 .96532 13.70921 1.27399 
39 4. 07307 .97635 15.98624 1. 29048 30 2. 55070 

31 2. 65238 
40 4. 44728 .98845 19.09064 1.30661 32 2.16410 
41 4.93820 1.001:70 23.57679 1.32260 33 2.88785 
42 5. 62467 1.01619 30. 63690 1.33826 34 3. 02617 
~3 6.68829 1.03204 43 .38830 1. 35368 

3.18245 44 8. 69172 1.04940 73038936 1. 36888 35 
36 3. 36130 

67 0 1.08636 1.08636 1. 00000 0 37 3.56911 
1 1.11808 1.06387 1.06913 ,07899 38 3.81516 
2 1.15002 1.04340 1.14075 .15203 39 4.11348 
3 1.18225 1.02474 1.21505 . 21979 
4 1. 21482 1.00770 1. 29222 .28287 40 4.48652 

41 4.97311 
5 1. 24780 .99213 1. 37250 .34178 42 5.64778 
6 1. 28120 ·97773 1. 45602 .39687 43 6.67844 

7 1. 31523 .96487 1. 54335 . 44873 44 8.56367 
8 1. 34982 .95298 1.63449 . 49748 
9 1. 38509 .94213 1. 72985 .54347 69 9 1.07115 

1 1.10473 
10 1. 42113 .93225 1. 82982 .58691 2 1.13849 
II 1. 45801 .92327 1.93479 .62819 3 1.17248 
12 1. 49583 .91514 2.04521 .66733 4 1.20678 
13 1.53468 .90781 2.16160 .70457 
14 1. 57467 .90123 2 . 28!154 .74006 5 1.24146 

6 1.27658 
15 1. 61593 .89538 2. 41466 .77395 7 1.31221 

16 1. 65858 .89022 2. 55271 .80635 8 1. 34837 
17 1.7°276 .88573 2· 69953 .83738 9 1·38533 
18 1.74864 .88167 2.85608 .86715 
19 1.79640 .87864 3. 02345 .89515 10 1. 42298 

11 1.·,6147 
20 1. 84625 .87602 3. 20294 .92326 12 1.50091 
21 1.89841 .87398 3. 39602 .94976 13 1. 54138 
22 1.95315 .87254 3. 60444 .97532 14 1. 583°1 

13 

... & ~ 
Pb qb 

0.87166 3.83024 1.00000 
.87136 4.07583 1.02386 

.87164 4.34413 1.04696 

.87248 4.63861 1.06935 

.87390 4.96352 1.09106 

.87591 5.32406 1.ll2l5 

.87851 5.72668 1.13265 

.88171 6.17951 1.15260 

.88553 6. 69290 1.17203 

.89Qoo 7.28024 1.19097 

.89513 7.95920 1. 20946 

.90094 8. 75357 1. 22751 

.90748 9.69613 1. 24516 

.91478 10.83331 1.26244 

.92888 13.12645 1.28827 

.93181 14.00080 1.29592 

.94165 16.30312 1. 31218 

·95245 19.42902 1.32814 
.96429 23.91996 1.34381 
.97725 30. 92528 1. 35922 
.99143 43. 38829 1. 31439 

1.00694 71.78450 1.38932 

1.07854 1.00000 0 
1.05481 1.07157 .08281 
1.03325 1.14514 .15911 
1.01361 1.22268 •. 22964 

·99570 1.30259 .29508 

·97935 1. 38571 .35599 
.96440 1. 47229 .41287 
·95070 1.56259 .46613 
.93821 1.65696 .5l6l6 
.92678 1.75568 .56322 

.91635 1. 85916 .60765 

.90685 1.96784 .64966 

. 89825 2.08216 .68946 

. 89042 2.20262 .72727 

. 88338 2.32987 .76322 

.87707 2. 46455 .79749 

.87146 2. 60744 .83022 

.86652 2.75938 .86151 

.86222 2.92139 .89148 

.85854 3, 09460 .92023 

.85546 3.28032 .94784 

.85297 3.48010 .97441 

.85105 3.69573 1.00000 

.84970 3.92932 1.02468 

.84891 4.18338 1.04852 

1.07~56 .84867 4.46089 
.84899 4.76546 1.09387 
.84987 5.10146 1.11548 
.85130 5.47426 1.13645 
.85330 5.89051 1.15682 

6.3586l 1.17661 .85588 
.85905 6.88921 1.19588 
.86282 7;49614 1.21464 
.86721 8.19757 1. 23293 
.87225 9 .01802 1.25079 

. 87796 1.26822 9 .99121 

. 88437 1l.16)o1 1. 28527 

.89152 12.60945 1. 30195 

.89944 14.43111 1. 3l828 

.90820 16.80390 1. 33428 

1. 34m .91782 20.02153 
.92839 24.6)806 1.36539 
.93997 31.82475 1. J8053 
.95264 44.56641 1. 39542 
.96650 73-38937 1.41006 

1.07115 1.00000 ° 
1.0',607 1.07431 .08699 
1.02334 1.15131 .16677 
1.00268 1.23120 .24025 

.98385 1. 31418 .30819 

.96667 1.40050 ·37122 

.95098 1.49041 .42990 

. 93662 1. 58421 .48469 

.92334 1.68204 ,53591 

.91149 1.78478 .58418 

.62952 .90052 1.89230 
.89051 2. 00520 .67231 
.88139 2.12398 .71277 
. 67311 2.24918 • 75112 
.86562 2.3814 3 .787'3 
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TABU: 1 .- VAIlJES OF LOCAL MAC!! WMBER, PRl!SSlffiE RMIO, AIID 

PRESSURE COE!'FIClEBT ACRC6S SHOCK \rlAVlS - Continued. 

9 P )it, Me. !'.A ~ 9 P )it, 
(""'S) (""'S) 1>0 % (des) (des) 

69 15 1.62591 0 .85881 2.52143 0 . 822J.7 71 3 1.16604 
16 1.67023 . 85282 2·66997 . 8551£ 4 1. 20260 
17 1.71611 .84745 2. 8Z795 .88670 
1£ 1 .76372 .84272 2. 99641 .9l684 5 1.23951 
19 1. 81325 .83861 3.17655 ·94571 6 1.27684 

7 1. 31468 
20 1.86490 .83510 3.36974 .97340 8 1. 353ll 
21 1. 91892 .83217 3.57758 1.00000 9 1.39220 
22 1.97558 .82981 3. 80196 1.02559 
23 2 .03519 .82800 4.04507 1.05024 10 1.43197 
24 2,09812 .82674 4.30955 1.07401 II 1. 47280 

12 1.51449 
25 2.16478 .82603 4·59851 1. 09697 13 1. 55727 
26 2.23568 .82585 4.91572 1.ll917 14 1. 60124 
27 2·3ll39 .82621 5. 26577 1.14066 
28 2.39261 .827ll 5.65428 1.16148 15· 1.64655 
29 2.48019 .82855 6. 08824 1.1l\168 16 1 .69333 

17 1.74175 
30 2.57516 .83054 6. 57643 1.2Ol29 18 1. 79200 
31 2.67879 .83310 7. 13007 1. 22036 19 1.84426 
32 2.79267 .83622 7.76366 1.23892 
33 2·91883 .83993 8.49634 1. 25699 20 1.89877 
34 3·05990 .84425 9·35393 1.27461 21 1.95579 

22 2.01562 
35 3. 21935 .84920 10·37199 1.29181 23 2.07858 
36 3. 40190 .85480 ll.60108 1.30861 24 2.14507 
37 3.61416 .86108 13.ll538 1. 32503 
3B 3.86570 .86808 15·02857 1.34109 25 2. 21556 
39 4.17105 .87583 17 .52)84 1.35682 26 2.29057 

27 2.37075 
40 4.55352 .88439 20.91698 1.37224 28 2.45687 
41 5.05364 .89380 25 ·80256 1. 38736 29 2.54985 
42 5.74970 .90413 33.44889 1.40221 
43 6. 82003 .91544 47 .l2910 1. 41679 30 2.65083 
44 8.80523 .92782 78 .67054 1.43ll2 31 2.76121 

32 2.88278 
70 0 1 .06418 1.06418 1.00000 0 33 3. 01781 

1 1.09890 1.03765 1.07737 .09153 34 3. 16927 
2 1. 13406 1.01384 1.15827 .17580 
3 1.16883 .99194 1. 24074 .25174 35 3.34111 
4 1 .2041£ .97213 1 · 32717 . 32233 36 3. 53878 

37 3.76995 
5 1.23990 .95409 1.41710 . 38759 38 4.04596 
6 1.27606 .93764 1.51080 . 41,814 39 4. 38429 
7 1.31270 .92400 1.60854 . 50450 
8 1.34994 ,9Q880 1.71071 . 5571

" 
40 4.81376 

9 1 . 38786 .B9621 1.81765 . 60643 41 5.38613 
42 6.20663 

10 1.42754 . 88510 1.93274 . 65386 43 7.53549 
II 1.46606 .87417 2.04755 .69626 44 10.30545 
12 1.50653 .86458 2.17147 .73736 I 
13 1.54B05 .85582 2.)0216 .77624 72 0 1.05146 
14 1.59076 .84788 2.44024 .81307 1 1.08B93 

2 1.12648 
15 1.63475 .84069 2. 58643 .84B05 3 1.16418 
16 1.68019 .83423 2. 74161 .88132 4 1. 20213 
17 1. 72722 .82844 2·90670 .91304 
18 1. 77602 .82330 3·08280 .94331 5 1. 24041 
19 1.82677 .81877 3·27ll9 .97227 6 1. 27910 

7 1. 31830 
20 1. 87971 .81485 3.47330 1. 00000 8 1. 35.809 
21 1.93506 .8ll50 3· 690B5 1. 02660 9 1.39856 
22 1.99312 .80B72 3.92581 1.05216 
23 2.05421 .80648 4· l8053 1. 07674 10 1. 43982 
24 2. ll870 .80478 4.45777 1.10042 II 1.48183 

12 1.52509 
25 2.18704 .80361 4.76088 1.12326 13 1.56933 
26 2, 25972 .80297 5. (9)84 1.14531 14 1.61482 
27 2.33736 .80284 5 .46154 l.l666I. 
28 2.42069 .80324 5.86997 1.18728 15 1. 66168 
29 2.51057 . 80416 6. 32660 1.20728 16 1. 71008 

17 1. 76018 
30 2. 60809 .80561 6.84082 1.22668 18 1.81218 
31 2.71456 .80759 7 .42463 1. 24553 19 1.86628 
32 2.83165 .81012 8.09364 1.26)84 
33 2.96148 .81320 8.86847 1.281£7 20 1.92273 
34 3. 10680 .81685 9 .77698 1. 29903 21 1.98181 

22 2.04382 
35 3.27l29 .82109 10.85776 1.31596 23 2.10912 
36 3. 45992 .82594 12.16581 1. 332118 24 2.17814 

37 3·67970 . e3142 13 .78232 1. 3
'
!861 

2.25136 38 3.94084 .83756 15.83248 1. 36439 25 
39 4.25895 .844111 18.51961 1·37982 26 2·32936 

27 2 .41283 
40 4·65930 .85199 :>2.19785 1. 39493 28 2·50259 
41 5 . 18634 .86035 "'·5"355 1.409'(1. 29 2.59961. 
42 5.92752 .8695

" 
36.02962 1.1.2427 

43 7.087810 .87962 51 ·58763 1. "3853 30 2.70523 
41. 9 . 324&3 .89066 89· 41117 1. 4525

" 
31 2.82087 
32 2.94853 

71 0 1.05762 1.05762 1.00000 0 33 3.09069 
1 1. 09363 1.02952 1, 08079 .09649 34 3· 25068 
2 1.1297' 1.00419 1. 16453 • 11'J;1.6 

NACA TN No. 1143 
(Supplement) 

Me. !'.A ~ 
1>0 qb 

0·98128 1. 2511'5 0. 26420 
·96047 1. 3,.178 ·33760 

. 94154 . 1.43579 . 40521 

.92427 1. 5337e .4f772 
,90B50 1.63605 · 52572 
,89409 1. 74297 · 57971 
.880B9 1.85492 .63012 

.86869 1.97206 .6n22 

.85779 2·09576 .72165 

. 84770 2·22567 .76338 

. 8)849 2· 36271 .80275 
• 830ll 2·50757 .83998 

. 82250 2.66104 .87525 
,81562 2.82401 .90B76 
,80942 2·99750 .94063 
. 80388 3.18269 .97100 
.79896 3.38091 1.00000 

.79464 3.59373 1.02773 

.790B9 3.82297 1. 05429 

.78771 4. 07076 1.07977 

.7B506 4.33962 1.10425 

.78295 4.63254 1.12779 

.78135 4.95312 1.15047 
·78027 5· 30568 1.17235 
.77969 5. 69551 1.19347 
.77962 ' 6. l2913 1.21390 
·78005 6.61467 1. 23367 

.78099 7.16241 1. 25282 

.78244 7 .78552 1.27141 

.78441 8· 50117 1. 28946 

.78690 9.33218 1. 30700 

.78993 10.30955 1.32408 

.79352 ll.47643 1. 34071 

. 79758 12.89486 1. 35692 

. 802"2 14 .657ll 1. 37274 

. Bon8 16.90714 1. )8820 

.81379 )9.88200 1.40330 

1.41808 .82047 24.00217 
.82781 30.09139 1. 43256 
. 83646 40.01235 1.44674 
. 84499 59·05905 1. 46066 
,85482 llO.60291 1. 47432 

1.05146 1. 00000 0 
1.02164 1. 08464 .10196 

.99485 1.17240 .19409 

.97069 1. 26354 .27778 

.94880 1. 35830 .35420 

·92893 1. 45696 . 42428 
.91083 1.55984 . 48883 
.89432 1.66728 ·54851 
,87923 1.77966 .60388 
,86543 1.89739 .65542 

. 85281 2. 02096 .70~5 

. 84112 2.15050 .74 0 

.83068 2.28775 .79094 

.82102 2. 43223 .83078 

. 81221 2.5B506 .86836 

. 80418 2.74709 ·90391 

.79690 2. 91930 ·93759 

.79031 3· 10277 .96957 

.78439 3.29879 1.()()()()U 

.77909 3.5p881 1.02900 

1.05669 .77439 3.73452 
.77026 3.97793 1.08316 
.16670 4.24135 1 10852 
.76367 4·52755 1.13285 
.76ll6 4.83980 1.15622 

,75916 5·18206 1.17869 
.75766 5· 55910 1. 20035 
.75666 5.97680 1. 22123 
.75615 6.44239 1.24140 
.15613 6.96494 1.26090 

.75659 7.55598 1.27977 

.75754 6.23036 1.29806 

.75899 9 .00756 1.31581 

.76094 9 ·91359 1. 33304 

.76339 10.98415 1.34979 
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NACA TN No. 1143 
(Supplement) 

TABLE I.- ,VAlllES OF LOCAL MACH NUMBER, PRESSUR! RATIO, AM> 

PR!SS1Jl{! COE!'FICIEIfr ACRCSS SHOCK \lAVES - Continued 

9 P .1\ Me. ~ ~ 9 P M" !<leg) (deg) Pb qb (dog) ( dog) 

72 35 3. 43290 0 .76637 12.26935 1.36609 74 28 2.63118 
36 3.64351 .76988 13 .84205 1. 38197 29 2.74053 
31 3. 89128 .77395 15. 81213 1. 39745 
38 4.18935 .17859 18. 35382 1.41255 30 2.86021 
39 4. 55839 .78383 21.76052 1. 42730 31 2.99222 

32 3.13913 
40 ·78969 5.03335 26. 56793 1. 44173 33 3.30434 
41 ~.67920 .19621 33.86900 1.45584 34 3. 49240 
42 6.63532 .80342 46. 29378 1.46966 
43 8.27973 .81137 72.11562 1.48320 35 3.70963 

36 3.96507 
1. 04569 1.04569 73 0 1. 00000 0 37 4.27222 

1 1.08484 1.01397 1.08899 .10802 38 4.65240 
2 1.12402 .98560 1. lBl32 · 20502 39 5.14159 
3 1.16333 .96009 1. 27725 .29261 
4 1.20286 .93705 1.31706 · 37229 40 5.80687 

41 6.79229 
5 1.24271 .91618 1. 48105 • 44IJ99 42 6.49002 
6 1. 28298 .89721 1. 58955 .5ll66 
7 1. 32375 .87993 1.10293 .57307 75 0 1.03526 
8 1. 36512 .86416 1.82162 . 62984 1 1.07856 
9 1.40719 .84974 1.94606 .68252 2 1.12179 

3 1.16508 
10 1.45006 .83908 2·07677 .73156 4 1. 2OB54 
11 1. 49385 .82448 2.21431 ·m35 
12 1. 53853 .81330 2· 35884 ·82009 5 1. 25231 
13 1. 58466 .80333 2.51256 . 86049 6 1. 29649 
14 1. 63193 .79409 2.67480 · 89838 7 1. 34120 

8 1.38655 
15 1.68065 .78566 2.84700 . 93414 9 1.43266 
16 1.73098 .m99 3.03020 .96796 
17 1.78310 .77102 3. 22562 1.00000 10 1.47966 
18 1.83722 .76473 3. 43466 1.03043 11 1.~2767 
19 1.89357 . 15907 3. 65894 1.05937 12 1.57685 

13 1.62733 
20 1.95239 .75401 3·90033 1.08696 14 1.67905 
21 2.01400 .74953 4. 16104 1.11330 
22 2.07872 .74560 4. 44366 1.13849 15 1.13288 
23 2.14695 .14220 4.15127 1.16262 16 1.18834 
24 2.21914 .13932 5.08756 1. lB576 11 1.84585 

18 1.90569 
25 2. 29582 . 1369~ 5.45696 1·20799 19 1.96812 
26 2 .m63 .73507 5.86488 1. 22938 
27 2 . 46532 .73366 6. 31798 1.2~ 20 2.03345 
28 2. 55980 .73274 6.82452 1.26984 21 2.10206 
29 2. 66217 .73229 7.39491 1. 26903 22 2 .11437 

2, 2.~ 
30 2.77382 .73231 8.04246 1.30758 24 2·33211 
31 2. 89641 .73280 8.78441 1. 32554 
32 3. 03231 .13376 9 .64315 1. 34294 25 2.41880 
33 3.18421 .13520 10. 65120 1. 35982 26 2.51114 
34 3.35594 .13713 11.84954 1. 37621 27 2.61193 

28 2.12051 
35 3. 55261 .73954 13. 29968 1.392l5 29 2.83916 
36 3. 78166 .14246 15.09156 1.40766 
31 4.05344 .14590 17. 36356 1. 42276 30 2.96960 
38 4. 38416 .74988 20.34079 1. 43749 31 3.11431 
39 4.19990 .15441 24 . 41461 1. 45186 32 3.27645 

33 3. 46026 
40 5.34654 .15951 30, 33228 1.46589 34 3.61152 
41 6.11420 .16523 39 .11928 1. 41962 
42 1. 31380 .11158 56.90569 1. 49304 35 3.91849 
43 9. 61969 .77860 98.56608 1.506l9 36 4.21328 

31 4·51410 
74 0 1.04030 1.04030 1. 00000 0 38 5.03387 

1 1.08137 1.00641 1·09394 .11476 39 5.64691 
2 1.12243 .97616 1.19148 . 217:li< 
3 1.16358 .94940 1·29290 · 30905 40 6.52889 
4 1.20494 .92514 1.39851 .39211 41 1.96818 

5 1.24661 .90321 1.5Q862 . 46756 16 0 1.03061 
6 1. 28868 . 88333 1.62362 .53645 1 1.07648 
1 1· 33127 .86525 1 .14390 .59964 2 1.12221 
8 1. 31448 .84878 1.86994 . 65783 3 1.16798 

9 1.41841 .83313 2.00221 .71163 4 1.21390 

10 1.46318 .81997 2.14129 .76155 5 1.26011 
11 1.50891 . 80738 2.28780 .80802 6 1.30675 
12 1·55573 ,19566 2 . 4421.6 .85141 7 1. 35393 
13 1. 60358 .78518 2.60544 .89190 8 1.40180 
14 1. 65317 .77566 2.17956 .93021 9 1.45048 

15 1.70411 .76684 2.96390 .96611 10 1.50012 
16 1. 75676 ,75879 3.16033 1. 00000 11 1.55085 
11 1.81132 .75146 3·37020 1.03204 12 1.60284 
18 1.86801 .14481 3.59506 1.06241 13 1.65626 
19 1.92708 .13881 3.83675 1. 09125 14 1.11128 

20 1 .9B6e2 .73341 4.09738 1.11861l 15 1. 76183 
21 2.05355 .72856 4.37946 1.1~2 16 1.62696 

22 2.12164 .72431 4. 66594 1. l6976 17 1. 88el2 

23 2.19353 .12056 5.02033 1. 193&.: 18 1.95183 
24 2.26971 .71735 5.386e8 1. 21651 19 2.01842 

25 2. 35076 .71462 5.79072 1.23845 20 2.08825 
26 2. 43746 .71237 6.23811 1.259"1 21 2.16114 

27 2.53058 .71060 6.73684 1.27976 2? 2.23938 

15 

Me. & ~ 
Pb qb 

0.70929 7.29665 1·29930 
.70845 7.92987 1. 31813 

.70805 8. 65246 1. 33631 

.70811 9 . 48532 1. 35389 

.70863 10.45639 1. 37091 

.70959 11. 60395 1. 38740 

.71102 12.98191 1.40339 

.71292 14.66843 1.41893 

.71529 16.18182 1. 43403 

.71815 19.50936 1.44873 

.72151 23.16702 1.46304 

.72539 28.33207 1.41699 

.72980 36.18410 1. 4906l 

.73417 49 ·56836 1.50391 

.74033 77 ·53807 1.51692 

1.03528 1.00000 0 
.99910 1.09961 .12232 
.96707 1. 20313 .23060 
.93853 1.31088 .32718 
.9l294 1. 42319 .41392 

.88990 1.54043 .49229 

.86906 1. 66300 ·56348 

.85016 1.19136 . 62848 

.83296 1.92601 .68810 

.81127 2.06752 .74301 

.80294 2.21651 .79377 

.18984 2.37369 .84087 

.m85 2.53987 .88472 

.76686 2.71594 .92566 

.15668 2.90209 .96384 

.74760 3.10202 1.00000 

.13919 3.31456 1.03389 

.73151 3·54210 1.06586 

.72453 3.78644 1. 09609 

.71820 4.04968 1.12475 

.71247 4.33427 1.15195 

.70733 4.64313 1.11783 

.70274 4·97971 1.20250 

.69868 ~.34815 1.22605 

.69513 5 .75346 1.24858 

.69207 6.20117 1.27015 

.68949 6.10059 1.29084 

. 68737 1·25935 1.31072 

.68510 1·88996 1. 32984 

.68449 8 .60761 1. 34826 

.68311 9.43244 1. 36603 

.68331 10·39071 1. 38318 

.68341 11.51871 1.39977 

.6e400 12.86652 1.41582 

.68497 14.50661 1.43138 

.68639 16.54697 1. 44648 

. 68825 19.15633 1. 46113 

.69051 22.61361 1.41538 

.69337 27 .4l609 1.48925 

.69664 34.54342 1.50275 

.10042 46.23278 1.51592 

.70411 68 .94512 1.52877 

1.03061 1.00000 0 
.99119 1.10615 .13086 
.95164 1.21660 .24571 
.92737 1.33171 . 34738 
.90036 1. 45185 .43806 

.87613 1.51743 . 51950 

.85428 1.70892 ·59309 

.83451 1.846e2 .65993 

.81657 1.99171 .72096 

.80023 2.14422 .11694 

.10532 2.30509 .82850 

.17170 2.47511 .87616 

.15924 2.65520 ·92039 

.74163 2.84642 .96156 

.73138 3.04994 1.0000c 

·12770 3. 26602 1.03583 
.11906 3. 4995<' 1.06980 
.71106 3.74909 1.10162 
.10376 4.01119 1.13164 
.69711 4·30816 1.16002 

.69109 1. .62314 1.18693 

.68565 4.96621 1. 21241 

.68016 5· 34155 1. 23618 
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8 p '1\ tdeg) (deg) 

76 23 2. 32175 
24 2. 40951 

25 2. 50349 
26 2.6046'1 
27 2.71418 
28 2. 83358 
29 2.96'169 

30 3.10991 
31 3.27231 
32 3. 45603 
33 3.66670 
34 3.91229 

35 4. 20448 
36 4. 56126 
37 5. 0l207 
38 5. 60948 
39 6. 45921 

40 7.81826 
41 10.51522 

77 0 1 .02630 
1 1 .07518 
2 1.12385 
3 1.17251 
4 1.22130 

5 1.27039 
6 1.31992 
7 1.37003 
8 1.42088 
9 1.47262 

10 1. 52541 
11 1. 51940 
12 1.63479 
13 1.69177 
14 1. 75053 

15 1.81133 
16 1.67404 
17 1.94005 
18 2.00660 
19 2.08042 

20 2.15595 
21 2. 23569 
22 2. 32022 
23 2.41023 
24 2.50656 

25 2.61021 
26 2.72239 
27 2. 64464 
28 2.97866 
29 3. 12749 

30 3.29372 
31 3.48179 
32 3. 69754 
33 3.94918 
34 4.24885 

35 4.61524 
36 5. 07917 
37 5.69592 
38 6. 57778 
39 8.00217 

78 0 1.02234 
1 1.07

"
77 

2 1.12691 
3 1, 17898 
4 1. 23llB 

5 1. 28367 
6 1.33663 
7 1. 39021, 
8 1. 44466 
9 1. 5OOOB 

10 1.55668 
11 1.6146'1 
12 1.67419 
13 1. 73554 
14 1. 79894 

15 1.86JI67 
16 1.93303 
17 2.00390 
18 2.07910 
19 2.15766 

20 2. 21,058 
21 2.32850 

L 

= I.- ·VAIDES OF LOCAL MACH 1ItJMBKR , PRESSURE RATIO, AIm 

PRI1SSIJRE COEF7ICIl!N1 AC1100S S= VAV]S - Continued 

Ma ~ ~ e p 
Mt. 

Pb qb (dog) (deg) 

0. 676'10 5.75420 1.25994 78 22 2.42213 
.67255 6.21~ 1.28205 23 2· 52236 

24 2.63030 
.66919 6.71741 1.30320 
.66629 7.28Jf97 1.32345 25 2.74721 
.66365 7.92491 1. 34288 26 2.87474 
.66166 8.65247 1·36155 27 3. 01495 
. 66030 9. 46750 1.37950 28 3.17048 

29 3.34481 
.65916 10.45638 1.39680 
.65846 11.59485 1 .41348 30 3.542')9 
.65817 12.95259 1. 42958 31 3·77027 
.65830 14.60078 1.44516 32 4.03704 
.65885 16.6'1528 1.46023 33 4.35656 

34 4.75039 
.65982 19.25024 1.47484 
.66121 22. 68536 1. 4B901 35 5. 25455 
.66304 27.42567 1. 50278 36 5.93562 
.66531 24 . 39544 1. 5l6l6 37 6.93576 
. 66803 5 ·65955 1.52918 36 8 .63195 

.67122 66 .97238 1.54166 79 0 1.01672 

. 67486 122 .67154 1.55422 1 1.07539 
2 1.13167 

1.02630 1.00000 0 3 1.16782 
.96447 1.11376 . 14058 4 1.24407 
.94795 1 .23232 .26277 
.91578 1.356oB ·37001 5 1. 30065 
.66723 1. 48545 .46'195 6 u~r~ 7 
. 66172 1.62092 .54963 8 1 . 47435 
.83882 1 .76302 . 62567 9 1.53426 
.81615 1.91234 .69436 
.79944 2.06953 .75680 10 1. 59554 
.78244 2. 23535 .81379 11 1.~1 

12 1.72313 
.76696 2. 4lO6J1 . 66606 13 1.78991 
.75263 2. 59634 .91420 14 1. 85923 
.73991 2.79353 .95670 
.72609 3·00345 1 .00000 15 1.93l25 
.71726 3·22752 1.03844 16 2.oo6JI1 

17 2. 06514 
.70734 3. 46736 1.07434 18 2.16731 
.69815 3·72334 1. lO771 19 2. 25541 
.68995 4.00223 1.13951 
.66235 4·30203 1.l6922 20 2.34822 
.67543 4.62734 1.19725 21 2.44.720 

22 2.55332 
, 66912 4.96175 1. 22376 23 2.66778 
.66340 5.36960 1 . 24888 24 2.79206 
. 65824 5 ·79616 1 ·27274 
. 65361 6. 26779 1. 29543 25 2·92800 
. 64948 6.79240 1 . 31706 26 3.07796 

27 3. 21'500 
.6'l58l 7. 37962 1·3mo 28 3. 43317 
. 6'1265 8.04246 1. 35745 29 3.6'1796 
.63992 8.79627 1.37636 
. 63762 9.66203 1.39451 30 3·89713 
. 63575 10.66728 1.41193 31 4.19195 

32 4.54962 
.63429 11.64954 1.42670 33 4.99802 
.63324 13.26101 1. 44485 34 5.56619 
. 63260 14.97662 1.46042 
. 63236 17 .10800 1 . 47546 ~t 

6.41056 
. 63252 19 .82909 1. 49Q01 7.69747 

37 10.17446 
. 63308 23 .42636 1.504OB 
.63404 28· 40796 1.51772 80 0 1.01543 
.63542 35.76668 1 .53096 1 1.07723 
. 63720 47.75735 1.54361 2 1.13851 
.63941 70.76019 1.55630 3 1.19961 

4 1.26079 
1.02234 1 .00000 0 

·97704 1.12272 .15178 5 1. 32234 
.93785 1. 25067 .28221 6 1. 36450 
·90359 1.36490 · 39558 7 1. 44753 
. 67336 1.52531 .49509 8 1.51167 

9 1.57718 
.84649 1.67266 . 58317 

1.641'33 .82247 1.82757 66174 10 
.80088 1.99075 .73230 11 1. 71341 
.78138 2.16297 .79605 12 1. 76472 
.76372 2.34513 .85396 13 1. 85862 

14 1.93548 
.74766 2 .53624 .9Q664 
.73302 2.74344 ·95533 15 2.01575 
.71966 2.96203 1 . 00000 16 2.09991 

.70744 3.19554 1.04130 17 2.18853 

.69626 3. 41'566 1.07961 18 2.28230 
19 2. 36112 

.66601 3·71447 1.11528 
2. 48860 .67662 4.00428 1.14659 20 

.66792 4·31572 1.17958 21 2.60324 

.66016 4.6:;845 1.209Q6 22 2·72733 

.65692 , 5·02997 1. 23662 23 2. 66264 
24 3.01142 

.64641 I 5. 43708 1.26263 
3.17654 .6'1044 5.88545 1.26723 25 
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Ha & ~ 
Pb qb 

0 . 63503 6.38199 1.31053 
. 63015 6.93526 1.33267 
.62577 7 ·55597 1. 35372 

.62167 8·25775 1.37379 

. 61842 9·Q5603 1. 39295 

.61542 9.97980 1. 41127 

.61285 11.05366 1.42882 

.61069 12.32147 1.44565 

.60S93 13.84204 1.46182 

.60758 15.70056 1.47737 

. 60661 18.02541 1. 49236 

.60603 21.01928 1.50681 

.605B3 25· 02251 1.52076 

. 60602 30. 65293 1.53426 

.60659 39 .16266 1.54732 

. 60754 53 ·52950 1.55997 

.60889 83.00466 1.57225 

1.01872 1.00000 0 
.96940 1 .13341 .16J18o 
.92718 1 . 27305 .30458 
. 89<>57 1, 41947 . 42472 
.85852 1.57326 ·52913 

,83019 1.73511 .62076 
.80499 
.78244 

1.90576 
2.06607 

.70190 

.77426 
.76214 2.27699 .83925 
.74361 2.4796'1 .89796 

.72718 2.69524 .95130 

.11206 2.92524 1 . 00000 

.69827 3·17127 1.04467 

.68566 3. 43524 1.085B0 

.67415 3.71937 1.12364 

.66360 4.02626 1.15913 

.65394 4. 35696 1 . 19196 
• 6'1506 4.72109 1.22265 
.63667 5.11390 1. 25117 
.62954 ' .55196 1 .27835 

.62653 6.03226 1.30373 

. 6l657 6.56585 1. 32769 

.61094 7.16241 1. 35034 

. 6Q564 7.83424 1.37181 

. 60124 8 .59705 1.39219 

.:mll 9. 47123 1.41156 
. 59343 10.48376 1. 43006 
. 59019 11.67110 1. 44771 
.56737 13.08374 1. 46458 
. :;8496 14.7936'1 1.~5 

.58294 16.90716 1.49625 

.58130 19.58812 1.51114 

. 5Boo4 23.10298 1. 52547 

. 57915 27·91590 1.53927 

.57663 34.91428 1.55258 

. 57848 46.03221 U~~ . 57868 ~.44264 

.57926 6.20905 1.56989 

1 .01543 1.00000 0 
.96137 1.14634 .18015 
.91567 1.299ge ·33061 
.876'15 1.46160 .45824 
64239 1.63194 .56792 

. 8l250 1.81183 .66326 

.78607 2.00222 ·74693 

.76251 2. 20418 .82099 

.74141 2.4l895 .66706 

.72241 2. 64791 .94639 

2. 89266 .70523 1 . 00000 
.68964 3.15512 1.04670 
. 67546 3. 43739 1.09316 
. 66252 3.74202 1.13394 
. 65069 4.07199 1.17150 

.63967 4. 43083 1.20623 

.62996 4.82275 1. 23645 

.62088 5. 25280 1.26644 
, 6l255 5 .72715 1.29645 
.60483 6. 21,855 1. 32245 

6.84081 1. 34730 .59795 
. 59516 7.50125 1. 37048 
.58575 8. 21'971 1. 39235 
.58046 9 . 10556 1.41303 
.51567 10.09437 1. 43263 

57135 11·25052 1. 45124 

-----? 

• 
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TABU: 1 .- VAWl!S OF LOCAL MAGR l«lMBER, PR!SSURE RA!l'IO, AND 

PRESSURE CCIE!P'l"IClXI'fl' ACl\Q3S SHOCK 'rlAVlS - Continuoci 

e ~ '\ ".. & ~ e ~ '\ (dog) (dog) Pb qb ( deg) (dog) 

80 26 3. 36J.82 ,0 .56747 12.62l.23 1. 46894 83 0 1.00751 
27 3· 57242 .56403 14.27360 1.48582 1 1.09383 
28 3·81551 .56099 16.30565 1. 50193 2 1.17898 
29 4.10144 .55835 18.86699 1. 51733 3 1.26372 

4 1.34874 
30 4.44585 . 55610 22.19784 1.53209 
31 4.87369 .55421 26.70940 1. 54624 5 1. 43464 
32 5.42791 .55269 33 .16942 1.55984 6 1.52198 
33 6.19057 . 55153 43 ·19544 1. 57292 7 1.61134 
34 7 . 34537 . 55072 60 .88209 1.58552 8 1.70328 

9 1. 79843 
3' 9.43104 .,,,,,, >00 . 47298 1. m67 

10 1.89748 
81 0 1.01247 1.01247 1.00000 0 11 2. 00118 

1 1. 08059 .95273 1.16228 .19853 12 2.11041 
2 1.14803 .90300 1. 33333 .36130 13 2.22621 
3 1. 21520 .86083 1.51400 ·49725 14 2.34981 
4 1.28248 .82457 1.70525 .6l256 

15 2.48270 
5 1.35020 .79307 1.90817 .71166 16 2.62677 
6 1.41868 .76527 2.12398 .79779 17 2.78434 
7 1.48824 .74071 2.35410 .87339 18 2.95847 
8 1. 55918 .71880 2. 60016 .94031 19 3.15317 
9 1.63184 .69915 2.86404 1.00000 

20 3.37388 
10 1.70656 .68144 3.14793 1.05361 21 3. 62824 
11 1.78371 .66542 3. 45440 1.lJl204 22 3·92270 
12 1.86370 .65087 3.78644 1.14604 23 4.28813 
13 1.94698 .63763 4.14764 1.18621 24 4.73801 
14 2.03408 .62554 4.54~ 1.22)06 

25 5·32518 
15 2.12558 .61449 4·97544 1. 25699 26 6.14449 
16 2.222l.B .604)8 5· 45345 1. 28837 27 7.4l885 
17 2.32469 .59511 5·98393 1.31748 28 9·86743 
18 2.43409 . :;8662 6.57644 1.34458 
19 2. 55155 .57883 7.24294 1.36988 84 0 1.00,51 

1 1.lO555 
20 2. 67718 .57161 7.99053 1. 39334 2 1.20403 
21 2.81680 . 56517 8 .86354 1.41582 3 1.30210 
22 2. 96867 .56259 9.86355 1. 43677 4 1.40075 
23 3.13708 .55376 11.03386 1,45653 
24 3·32593 . 54882 12. 42298 1,47521 5 1.50083 

6 1.60319 
25 3, 54049 .54434 14·09971 1.49292 7 1.70865 
26 3.78811 .54030 16.16503 1.50973 8 1.81813 
27 4. 07944 .53668 18.77364 1. 52573 9 1.93258 
28 4. 43060 .53346 22 .17482 1.54098 
29 4.86743 .53063 26.79740 1.55553 10 2.05312 

11 2.18107 
30 5. 43471 .52617 33.44887 1.56945 12 2.31797 
31 6.21880 .52607 43.84824 1. 58278 13 2.46574 
32 7.41570 .,2433 62.42139 1.59557 14 2.62681 
33 9.61661 .52292 105.08534 1.60786 

15 2.80428 
82 0 1.00g83 1.00983 1.00000 0 16 3.00225 

1 1.08589 .94316 1.182)8 .22Q96 17 3.22630 
2 1.16106 .88869 1.37561 ·39804 18 3·48427 
3 1. 23589 .84318 1.58082 .54323 19 3.78761 
4 1.31088 .80449 1. 79930 .66449 

20 4.15390 
5 1,38645 .77094 2.03252 .76734 21 4.61191 
6 1. 46304 .74207 2. 28218 .85574 22 5·21284 
7 1.54lJl4 .71648 2.55026 .93257 23 6.04172 
8 1.62087 .69379 2.83905 1.00000 24 7 . 40162 
9 1.70297 .67352 3.15125 1.05969 

25 10.10199 
lJl 1,78780 .65533 3. 49004 1.ll294 
11 1.87587 ,63893 3.85920 1,l6075 85 0 1.00)82 
12 1.96776 .62407 4.26328 1.20395 1 1.12309 
13 2. 06412 .6lO58 4.70774 1.24)20 2 1.24028 
14 2.l6569 .59829 5.19927 1.27904 3 1. 35724 

4 1.47548 
'15 2.27337 .58706 5.74613 1.)ll90 
16 2. 38822 .57680 6. 35862 1.34217 5 1.59637 
17 2.51150 ·56740 7 .04972 1,37016 6 1. 72126 
18 2. 64482 .55879 7,83617 1.39612 7 1.85157 
19 2.79013 .55089 8.73972 1.42029 8 1.98885 

9 2.13493 
20 2.94995 .5"365 9 .78928 l.hl,286 
21 3.12533 .53694 11.00824 1. 1,6375 10 2.29200 
22 3. 32734 ·53095 12. 49953 1.48)81, 11 2.46281 

23 3. 55522 .52859 1~,29389 1.5O~2 12 2.65087 
24 3.81965 . 52035 16.52503 1.52015 13 2.E6089 

11, 3·09929 
25 4.1l107 ·51575 19.37661 1.5361'2 
26 4.51462 ·51158 :» .151"8 1.50261 15 3.37530 

27 ".99598 ,507£3 28. 38911 1.56761 16 3·70268 
28 5.63407 .50447 36,1~927 1. 58JF...8 iX 4.lJl319 
29 6·54508 .50149 40 .84302 1. 5951:P. 4.61399 

19 5.30513 
30 8.01831 .49887 73.38928 1.6o('J,6 

17 

Ma & ~ 
Pb qb 

1. 00751 1.00000 0 
.93218 1.20849 .24893 
. 87206 1.43090 .44286 
.82273 1. 66883 .591''''' 
.78138 1. 92411 .72572 

.74614 2.19890 .83214 

.71570 2.49570 .92242 

.68911 2.81748 1.00000 

. 66568 3.16775 1.06743 

. 64h87 3."<>72 1.~266l. 

.62627 3097144 1.17901 

.60955 4.43611 1.22574 

.59447 4.95229 1.26770 

.58080 5.52947 1.30562 

. 56838 6.17952 1.34007 

.55705 6.91764 1.37152 

.54671 7.76366 1.40036 

. 53725 8.74365 1.42693 

.52858 9.89298 1.45149 

.52064 11.26064 1.47428 

.51336 12.91636 1.49550 

.50668 14.963)8 1.51531 

.50048 17.5l892 1.53360 

.49496 20.96744 1.55127 

. 49281 25.63451 1.56767 

.48517 32.42573 1.58314 

.48Q93 43. 22632 1.59777 

. 47703 63.09215 1.61163 

.47342 lll.74018 1. 62480 

1.00551 1.00000 0 
.-91901 1,24370 ,~ 

.85207 1.50615 .49878 

.79835 1.71l977 . 66545 

.75410 2.09743 .79902 

.71689 2. 43252 .90853 

.68510 2.79915 1.00000 

.65758 3.20220 1.07758 

.63350 3.6<>771 1.14426 

.61225 4.14307 1.20221 

.59336 4.69748 1.25307 

.57646 5. 32259 1.298lO 

.56125 6.03330 1.33826 

.54752 6.84903 1.37433 

.53507 7.79553 1.4069' 

.52375 8.90771 1.43652 

.51342 10.23417 1.46355 
·50399 11.84448 1.48834 
.49535 13.84205 1.5lll7 
.48744 16·38741 1.53228 

.48019 19.74410 1.,,187 
, 47354 24.37688 1.57010 
.46744 31.l8958 1.58712 
,46177 41.95408 1.60280 
. 45673 63.04960 1.61803 

. ~548o 117.59103 1.6)212 

1,00382 1.00000 0 
.y02)8 1.203n .33266 
.82702 1,614)8 .57056 
.76828 1.96611 .74924 
.72091 2.35391 .88844 

.68174 2.78387 1.00000 
64870 3.26362 l . 09147 

.62041 3.80263 1.16786 

.59586 4.41305 1.23265 

.57436 ,.11052 1.28834 

. 5;535 5.91560 1. 33674 

.53843 6.85590 1.37922 

. 52328 7.96937 1.41683 

. 50964 9.30959 1. 45037 

.49731 10.95474 1.48Q50 

,48612 13.02379 1.50771 
47594 15.70664 1.532bb 
46666 19.32635 1.55501 

.45817 24.48172 157572 

.45040 32 . 41900 1.59479 
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e ~ '\ (dog) (dog) 

85 20 6,330~7 
21 8. 12762 

86 0 1. 0024. 
1 1.15055 
2 1.29591 
3 1. 44179 
4 1 .59085 

5 1. 74555 
6 1.90850 
7 2·08259 
8 2· 27139 
9 2.47941 

10 2·71274 
11 2·97992 
12 3.29358 
13 3.67355 
14 4.15329 

15 4·79538 
16 5·73559 
17 7· 35053 
18 11.43133 

87 0 1. 00137 
1 1.19742 
2 1. 39022 
3 1.58658 
4 1. 79219 

1'~ I. - VAlDES OJ' LOOAL MADH l'UM8ER, PRESSURE RA1'IO, AKD 

PRKSStJRE COEF7ICIXH'f /tCKSS SHOCK VAVY13 - Concluded. 

"a ~ ~ e ~ '\ 
~ qb (dog) (dog) 

0 .4~327 46.2:)224 1.61242 B7 5 2.01291 
. 43674 76. 3151\0 1. 62878 6 2·25574 

1 2· 52995 
1. 00244 1.00000 0 8 2. 84902 

.87994 1.37020 . 39951 9 3·23409 

.79401 1. 78307 . 666l.2 

.72957 2.24675 .85680 10 3·72148 

.67901 2·11155 1. 00000 II 4.38141 
12 5· 37519 

.6)805 3·37082 1.lll56 13 7.20410 

.60405 4.06208 1.20098 14 13·26155 

.57529 4·86877 1. 27428 
B8 .55060 5.82)13 1.33551 0 1.ooo6l 

. 52914 6.97050 1. 38744 1 1.29222 
2 1.58355 

.51031 8.31101 1.43208 3 1.89445 

. 49365 10.14282 1.47087 4 2.24475 

. 47880 12.~2734 1.50491 

.46548 15.50082 1.53505 5 2. 66202 

.45349 19.86017 1.56194 6 3. 19358 
7 3. 93752 

.44264 26.53113 1.5B6oB 8 5.15650 

. 43279 )8.02639 1.60789 9 8.01593 

. 42382 62.56201 1.62711 

. 41564 151.54614 1.64580 89 0 1.00015 
1 1.58174 

1. 00137 1.00000 0 2 2.23822 
.84687 1.:50153 .49969 3 3.17002 
.74753 2.08199 .79976 4 5.03780 
. 67690 2·76207 1,00000 
.62346 3.57035 1.1~321 

M. 

0 .58l28 
.54695 
.51836 
. ~9410 
:47~24 

;45507 
.43910 
,42495 
.41232 
.40099 

1.ooo6l 
.79143 
.67540 
.59921 
.54437 

. 50254 

.46933 

.44219 
. 41950 
, 40020 

1.00015 
.67450 
.54284 
.46702 
. 41629 
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~ ~ 
~ qb 

~.54750 1.25076 
5.75347 1. 33456 
1.28029 1. 40111 
9·27115 1. 45611 

12.00248 1. 50275 

15·94670 1.54176 
22.16816 1.57528 
33 · 44909 1 .60442 
60 .21636 1.62999 

204.45147 1. 65262 

1.00000 0 
1.11909 .66653 
2.75534 1.00000 
4.01532 1· 20025 
5.70487 1.33388 

8.09068 1.42944 
ll.71764 1.50122 
17.89940 1.55714 
30 .81660 1.60196 
7~ · 70644 1. 63870 

1.00000 0 
2.75133 1.00000 
5.67614 1. 333~7 

11.55363 1.50031 
29. 43369 1.60049 

.,' 



FLO'~: AT :::-CPEE80FTC SPE3DS 

By H. R88se Iv~y, George ~ . SticklG , 
and Alberts 3chue~tler 

Solutions of the HUf,on"iot shc~k 8lps.ticns !l!lrl 

i'!Ie~~er eXDf,ns:on e'1uc.tions are plof;tec: in such a mu~ner 
3.S to ~)ern.~t tt.e ,)rcss'.lre dic:tr:b~:t t. lcm , tL3 local j·:[.ch 
number, ['.Ed the 3.nc:les 01' sn~'c!:\ vv'nes ')). ·Arb.\. trn.rJ 
s~1.'irp-nose airf'oi.ls at S1.ln·3T'3C'L,ic spee1.s to oc o:n~"'.1:::13d 
d':rcctly. 

AGj-~r(,i~, in rcf::r..::nce 1, i"ivss f:c. n ) tLid for calcu
l ~ting the preSS.l~8 dlstrioltion ~v;r t~!D , sh~ra, t~o-
di.l~ter..sion81 3.irfo~ls at SUD~r;,~:;n~c speeds . This ~nothod. , 
b~sed on t!JE:: tt..8')ry of srlG ll dlst1JJ'bc,DC',,':, 1J onl'] [, 
f irst F,r~~r'oxil'Y'ation and tb""!:')fcr~; ) S rJ.ost a~curBte for 
thi n [,iri'oi Is . 

Th~ cx~ct relutlonstio for tht ;recsure r~se th~Ol~h 
9. D.onral shack '1-:8. V 6 , as £'van 'DY rll ... ro'cn1ot, is c:lsc'u:sed 
1 n rEf.;:i, enc e 2 . Accoro.lrJ e' bl') rsf':",l'C"l011 3, t!J~ C']Y'Y';:;-
s')(mdL!~:~ I'elations wt.j ch aOJl) chl'ectJ.,)' to t:J .. ~ 0re.sn::.rss 
on a strciC,ht sl;'Y'fac6 of an n.:LJ·foiJ :Il1'J;-:(ldlatsl:' belnr..d 
an oblique shock ware 00 'aln~~ by ~ey8r ~s e~~ly as 1~08. 
~ dlScu3~lon of ~Jy0r ' s eq~J~!o~c tor the ex~ansi~n 01 
sllpers0.ni c flow around Em L1'~J2X! .. tC c-:.rnsr is ::..].so [£ .... \!::.:;1 
.Ln rc:lfe.{'cnC<3 3 . 1:i'reqlJ.6:1tly , J.nto"'f'erC'1ce exl!3ts ..)eh"6Cl1 
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shoc~~ s.nd e ·:J~3.nsion 1f,1aves C2-c..secl Ly the j nter's,;)~tlon of 
t'PlO (). jT0re of these iNeve .... . T~'~'?n t 1lis i;J.ter!:.e.::t-to!1 is 
closo to 1:he airfoil , as , for .~nGt::1ce , '!1'hen the 8.:i.rfoil 
has 0~31~0reble curvature , t~e c~lcu18ti~ns y~elded by 
the _fore~enti')ned equati ons are not exact. 

Jt has been shown by Ferri (reference L) tLut tile 
equat~ons for an oblique shock Jc~otned ~ith the expan
SLOD e~Jitions ;ive B c l oJe an)rc~i~&tio~ to ex~eri~ental 
r'esul-cs 88 reviev'ed in the section i1?resentation of 
Pi2,ures" in this re;)o rt. The use elf tte equa t ions , how-
ever , invo lves lons and ji..fflcult c:)·(lputs.tions . The 
purpose of this p8~er .is to -l-lV8 E,r:lpl'1ic solutions of 
t hese equ~tions in a form suitable for raoid alculotion . 
Because the size of tbe sra"'-Jhs lin.its their 8CCu.r8.cy , 
t8bles :::,,'e :::;iven f r orr. v:b: .... h cO!l":lutat5.onal gra?!.1s of ITlUCl1 

greater accu.raJY ~ay te plotted . T~e rel~tions ;j.ven 
herein an~l~ direc tl y to n tw~ - ~j~en~~onal , or ~11ndri 
cal , flo'l\I ~n V"hic!" the tr"r~s v el~'se velc'cityis sUtJersonic . 
As ) .... inte:j out by '["~use'rann (refe 'er,ce 5) t!ley ~~8.J be 
&(..-3.:.)1:eCl to tbe ase of obli Que :noti. ,::m of tj-"e cylil·.drJ..cal 
airfoil O~ t he ~ddition of an er0itrary dyjal veloc'ty . 
Thus , as "n refe r ence 5, the relatlons ~ay be ~~?lied to 
the C2,SC 'j:' a s ,'e~t - h8.c1r airfoil IT nf ahead :11' the ~v;a ch 

lin,~.s, J.n v'hi cll case tl':e veloe~_ t; es and ~::i;1Ch nU!,1b8'L' used 
in th8 cdlcl1lR.tlon sre thnse cJrr·es'Joric.ing t,] the trcJ.ns 
verse cOr~;lo1!el1t of 1;:-:e fl~/r"t 'leloci~=~ . Tn c8se the eir
foil is sQc 0 t ~e~ind the ~;ch JiLes the flow F_ll De of 
a dLffere:-.i~ t~n':: as (~isCUSE"::d _11 r'eferencs 6 . 

8 

SYJ·::nOLS 

racb. nu!l' be r 

st8t5 c p r essu r e 

c.'ynami c Dressu r e 

c nallEe in direction of flow (see fi€:' . 1 ) 

r atio o f spec i fi c heat at co~st8nt pressure to 
s-;Jecifj.c heG. t at COD'3tsLt v()IU:1'38 = l. h for si r 

a~gle of shock ~ave relative to direction of flow 
'befo r e shocl< 



l' angle &round 1,'VJ:J" sh the flcv"J '1,7')ulc ~1.9Ve to ex')and 
frcm M = 1 tc the ,:j:i.ver. loc2.1 ·'f.,ch n,,,rrber 

p denslty of gas 

b f o r ~ onditicns bef~re a disturbance 

n fer local c:,ndj. t~,.n uncl'S]", C:;:'1 :!.("f-rat:on 

o fl'0G 5 t rc aE: 

PhES:~,~ 'T'P.TION ')1<' I'IGURES 

A S~p8~sGnic t~o-dim6nsi)ns1 air fl~w a]~mld an 
~i.rfoll rJ!sy C'~ant~e j t~ eli r 0 ,tt ';(1 81 tllf'r ty cief'lect'Lon 

3 

:a'" b s ex~a:-.sl ("'l! aro1.T ... ci a c C):rneI' . In ~c1.!:'e thr.. I:;r::~,nt,e in 
ajr-flcv\ dir8sticll1 ,)'::'~'..A.rs b.i def:"8st _::n , a shoc\, 114ve is 
set ~J , and in ca~E the chan~e i~ t) 6yoa~sion, qn 
eft.: ar:siOD. )"V!::: 3 ~et .'.Jp . In eicher c' se, tbe c\1dnge of 
2t8te Gf th3 ~8A Cbn b~ or8s~~ts6 as a fu~ct! ~n of tn3 

"-

lOC-Ell 1/;20l) nU':tl·)3 ... bef)Te the< distuyta'1c e and the cht:t[6e 
in dire~tion nf tt~ ~~o . 

Tt.e e quations fu';,; {rt:ic~"" tr.:o cr:::.rt .:, p,cefL..-:tcd r-_3!,'3in 
are oe::"J.'I(;)I) aT'6 :~)ven ~!'. t"ls [I.'~)s;·d,jx . Valli";:,:', '::{ loc~l 
:'1acr-J. nur'1:ic;r , [.. r .::'!:J':'-..-rB rntio , " .. nd ' rC:'''i.<re c')ei'ficlf'7:ot 
acros~ 3hc ~k ~sves a r e given i~ t~ble I. Th~ loc~l Mach 
numhers before and s.it6r ex c.rsi'nf. ['1'6 pr'3Renkld in 
t 8ble !I a nd tha stctic r31ation3 8Cr)SS Lx~onSi0~ T~ T'R , 
in t~ble Ill . Table I~ g V8S th~ preJ~ure rst10s based 
on fre ·~.l - etr.:an·_ dync.-,rr:iG rY'(~s'::;u.r(; r"'r -JtiriCous LL • .::h nl.LlT"br,rs . 

3\~fcre :'h(- maU:od of detf,I'Yi'::'r.dng ~rc2s· ..... re dl.strl.bll_
t 1. on , Li..ft , dY'b.g , ar:o. mOl'J'lsnt s rr'8:] bc: jJ [' /:~ us Eo cd, a l, e t ')r)(: 

of l'J'1e~suring t~e dll~la3 th~t Ch~S9 e~~a~~innB 6nd 8~ncks 
Irrlst OJ :::,e l G~t~d. . Fig ~ re 1 r:}: O\tvs Lh.:: 1~ethod. used -'_r: tllO 
nl'esenc 1)a1')e )'" fr: r !j'er::SUT'j,PZ;: [L>b133 causing 8xt'E-n:JloIJe; 
fir;ur e 2 sho ws t.h'd:; Lor measJring 8.Lgl..:;,:) C8U3'1";:-': SL,OC1~S . 

Tho &ll(~lf; causing tte di stu r b"m e G i:.; d0signat"..:d f3 in 
b oth c ases; [) is ccr..sL..:~e r8d neg ;:; ::iH3 if th'3 disturbDnce 
set up is an exp9 n sicn ,,"8,ve ,.nel positive if it j s a shock 
wavE:, . 



4 

~5 gure 3 shoo,' s thE' 'T_a.n:cpr in \~-~l. v:b the fl) '" cha.n~f""s 

hen "(,he f:m€:les 8I'e made tl)O largA fl)r the I:;i V'311 s'Iecds. 
If the Bn~le c9us~ng the Bhock ~8 tOI) [reat} the stoc~ 
~ave "eDarates fro~ the Birfoil surfae . In figure L 
are p::'ven the mStxirrn:."r E~nbles thdt r(::.y E:'xts bpfore U:e 

ho ~ wave seoa~atBs , _s l culated 95 t _B bo~ndary condl 
tior oetv'een the resion gl v~ ng tv.-o SShlti ODS and the region 
1'01' wh ~ ch no 501'tion By-L.ts . T!' the trailin[ ']ortl.on of 
t '1.e airi'ril -; s too '~lunt , the flow '11ay seDarate frem the 
9.11'"'[0).1 f..Dd leave e. turbule::lt v;al.:o . Fifurp 3(b) shows 
th8.t -:;he expcfls::'on of the f10l[' oU"l:;::i':'<:; the v'a1<:e 18 actually 
less than it would. havE' tee:"1 Yael J.t followf>d the surface. 
'T.'~:'E:l)rp.ssure on tl-Je bac~' of tl~e G.~rf'Jil doe~ n'Jt c_ecrease 
so truc.·' ::.8 it "Jould if tte fJo ;,' f8:1e4. t l 3e~arate . Tl1.e 
'~r80s calculated if n:; E:e~·:1.rCl t~J :l lS 2.ss1..1.med vlill triere 
fore 1-)e r._iq:ner thfm "(,:_03e a'J tus.ll,y" ex'")er1 enced. 

~l'1-lC local ',ff c:,'1 l1"rl.':-b8r ",·f"i.er & d.lstl.Y' anC8 (shoc~: o r 
exp8n3~ on) 1S ~h01'rn in i. ~ [..lY'e ~ t .:; l.)e a fur,~t~::)D of t:le 
lDC8.1 -2 ('1:1 nu""ber :~Sf,)l c' th~ (lJ s t:J_rr-nnce aild tbe <"'.ngle 
JaUS_~;1 ,,, t·~.le c::_tU.Y'bar.0e . ;':;'0 I' e;"\a'''' r")le~ if a f10\" at a 
1\'ar.h :n-...urGer of L.0 l'T·otr.ges ur:. a surfacE' set at 5) to 
t~18. t £lo'N, a so') :{ V'8.ve is set U') 'jet.j.f10. 1;'~.:.ch t~jP' 10 .. 9.l 
";ach n'F1)8 r is 3 . C,L , vvhile the flow bel1~_nd the sh c.~ek 
VTave is D8r811el to the' ::urface . Cn the oth~r hdl1r:J , the 
sa l e flo" ex:;;:-, inc 8round a ~(1 cn:.er :)rl)·ju .'~es a local 
~'.1ach n"".J.vr·cer Aqual to ~ . • !._ on the surface teh';_Dc the 8.x~an -· 
81.0.n . 

l~gure C glv9~ the rat~o of s atic nressures across 
s110C ~ and exp ,_,n {. on ,",'ave s . P"'c r eJ<LtFp Ie , as s· 8" that a 
flow at c 10 ~ 21 \!la 1: DUl'reler of" ~ ' . J is shoe ked by a sur
face slo~e clange of ~ = 5') . tro~ figure 6 he ?respure 
r at50 a.ress the shock is 1 . Gl , which means that the 
-?r".')8S1J.re is :t1.uch higher en the sJ.rf8ce behind the sl'.oc 1{ 

t~an on the surface bef ore it . !f the flc~ at ~ = 4.0 
h lei.. ex.,anoed 1:,0 , then the '")rOssl..:;re ";0' Id haVe d r O' )8d 
t) C.5:::;S . ::r~rn this '3 xo."'lDle '.t Is [ee:1 th."'t the SO 
shoel{ Ll1creased the -;Jre38u.re by 61 'fJercer,t , whe r en.s the 
5° e;:~la:""lsj on desreased the ,Jressllr o cnl~r L 1 "'":Ierce-.t . 
AJter9t l s method in reference 1 cr~ Aj~ts e usl snanges 
1.'"1 r,Jress 1. re fe-,I" oath the S"[lOC~- 8~1d t.b...:; E"'Y:;:ac3icn , sj_nc8 
it is ba~'p.d on s'TIal l 11 turo'J.n('es. i:r3 '~ent rpsJ.lts 
i."Flicete , therefor3 , tlwt an.:.,lL-·3 E lar['.e as :;0 re.:rd r e 
a n0re accurate a0)roxt~Rtton than ~hat Given by Ackeret. 

- - - - - - - ~-~ - - - - - -
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'The use of figures 5 c.na. 6 &n be c.emonstr~,ted oy 
sol vtng fl)r the loce.l r;scb nwr.ber8 and pr'" s sU.re s on the 
simY)le airfoil shovm :.11 flJure 7. 'The cOOrCi11':ltr.S of 
figures 5 and 6 are based on conditions before the dis
turbance dnd conditil)11S after t~e distu~bance. Jr fj ; 
ure 7 the 80r:di tions after Olle cL~st'~rb&r.ce are noted to 
~Je the cond·~tion8 bsfore anothpr cisturbanco . Tne 
nQ1'j,erJ..cE.l 3U0SCr1..')ts found 1-n t:le syr'ools of fie;ure 7 
are to be asso~iated , therefore , f()r use in the charts 
of flgClres 5 and 6 , 1ft:: th the 8U-;)SCrLots a and b, 
according to thelr relative nc sitiC11S with resoect to 

5 

he d=-sturbar.ce . rlice nirfo:"l C)f fjgur(' 7 is a sytc:'etrical, 
clouble - wede;e airfoil h8.vlng a 2° lnc l.lded angle at the 
leading and trailinz edges . For use ~n this exam:::Jle the 
airf')il 1s at a ')OS_ t:1. ve a:1,~le 01' 8tteck of 3° m:Q ts 
"':0 vi 11,3 at a free - stY'ean" ::9.ch cumber of l.o. 'I'he perti
nent ang les ~.s well as the cond~t.ons to be dcterrined 
are shown on figure 7. 

Er-ter figure 5 at VI) = h.o ar:d ~l = _2°, and 
read 0f f 1:.=1 = 4 . 16 . Thi s l\~ac.h nurrber is us ed to obtain 

~~ = 4 . 33. Va lues for the l()v~r surface of thp airfoil 
Qrc obtainsd ir. a si~ilar manner. At coordi~ates of 
:10 = 1.: . • 0 and ,[33 = ~o , ;"3 = 3 ·70; and , s:rnilarly, when 

the f 10'1'1 a t ~;13 i 3 GXi) anded 2 0
, ; '~. 1. S fOund to be 3. 8~ .. 

A shocl{'" V18.Ve 8:1d [-..n eX'J8ns'::"on \J1·B.VP are snQ m at the 
tra~li~g ed~e ; h0 wever, 
affect t~ ?ressures on 
and :}'l' ;'2 ' 1I.r!3 ' and 
which are discussed . 

ir:C8 tt.P3e ":,sl:t;rbances ClO not 
the 8iri"oil, t.tey 'Nill be neglected , 

:.1, cere U:c only .:~ach n1l."'!lbers 
~L 

The pressure I'9.tios 8.0rOSS the S1-J.OCK and expar.s1.Jn 
"IaV'"".S car: be deterrrined frJr.1 fi;:ure 6. Entpr fi~ure 6 
at ?f;o - h.o and an 8x-oansion - 8l1E.le of 2J and ree.d 

-0 2 

P 1 

= 0 . 817. At ~oord:natgs of 

is foun~ to be 0 . 300 . Then 

~)2 I"' ').., 
eJ 1 c.:. 

0.S17 ) . 80 0 = = ;-: ,", 
Pc °1 

. / 

0 

= L.16 and 

0.661 
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~or the l ower ~urf&ce of the airfoil, P3/~0 is found 

a t 000 r(~ i n::t t e s ,f, = 1.: .• 0 , "'0 

_2 ° , At ",r: 3 · 70, ;3) , = '3 

Pl..L 
.) I ' , L...:. 

::- y 

" Po t- .~ 

:; 

" .-Jress"J.ro c:)e:'f:'0i~;nt"", :::!..-
a 
"'" .j ~1 f1": rr:" "l' t""I. r:: ", p. 'l#'6 qu ' i_ _1 C) .... ,'" ' •. ' .. ,L, c · . .!..L~ 

n'lnbe~''1 , .. l"e~ cure r &.ti·J q , 

l11ustr·,i:.3d j r; fi~'.'..re 9. 

(37 
--' 

DiJ. 
-
~)3 

?3 
Po 

a 
'J, 
, ;J 

OJ 

I) ':it 
an) 

--

-

= 

hO to 

0.£'29· 

1, 219 

be 

r;:-:.en 

£2. = 1. ~.7 . 
'J o 

the u~e of the J lot ~lven 

inerl fer t~e 1"'cl:l 'ach 
~res~ure coeff:~jent~ are 

Once t~e pr~ssure d~s tr~b~ti8n is determ~L3d , the 
l ~ft , dr8[ , and m0men t coef~Lcie~t2 con be o~teinqd oy 
inte:r~l~lr:.b 'J 1 ots of thE" t~JJe:.: given J.:1 figu~'es 1 f

), 11, 
a~d 12. ~hs lift 00ef:~c~e~t 5s o~talngd by ~nte6rating 
t he :,-rQ:1cctior. 01" the a"rf'.Jll ,r' e'~sure ci stY'':'bution on a 
')l8.~J.e .)9. rallel to free - :trea~ (L'C'3cti')n . T;:)r tne e:xC:c,nl) le 
air :;'-'oi 1 c. t Y lLh n' .... , be r L . 0 !.ll'lCl ;.In,,_,le ')f b. t t&0i{ 30 , the' 
lift c!)ef'ficier~t isJ.)5~ 1. I't,e dr r:'b coefficient Js 
f ollYlci in t 'ne S8!16 'TI&::ner eX~3Dt th;.t tbe integratPon is 
over t~e pr~ j ec t ~o n of the airfoIl rreS2ure d1strlb~tion 
on c. 'Jla.LB :Jer-ps nd::'c u l 8.Y' to f'ree Cn red.:m . 'The pr-=::ssu.r e 
drat~ co"'ffi.,~icnt for the exa.'mle .. :i.Troi l is 0.00315 . 
The tYCJl se ti on rl.Y'ag ~oeff ~cient ,. s the SU"11 of tile 
vi scous and ~ress~re -drag cJefflci ?nts' fo r ins t ance , i f 
tbe \isvous - drag :::,oE:ffi. ,isnt :_8 C) . JOt/) , 'cen V-'_e tot e. l 
drag 80effJcient i s 0 . 0060 + 0 . 003 1 5 = O. OOQ15 . ~~o 
mJrncrt coefficient, obtained by l~ s~r~t:nE the 
e l e~ent~l ~o~snts abc ut the Joint ~esi red , ~ecome3 
0 . 001112 vhen taken about t~e cent l Y' fo r the eyamDle 
ai rfoi 1 . 

[~ the Dreced~nG eX&~Jles stqQ - by- ste~ calculltions 
were IT'ado alone the ai rf,) il , in which Ga.se the results 
obtained 8 t any ·:Join t are de o':'ndent on the accur9cy o f 
t hose 8t the ore edJ ng 'P0i ts. '1'he resul ts thus obtai)led 
on ~le rear of t he ai rfoil may be sub ject to g r oate r 
inaccurac ie s t han are nece ss ~ry . ~ rrethod is cons equentl y 
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glven for deter~ining the condltions bebtn1 each of a 
series of eyoans50ns in~eoendently of tte ~onrlit~ons 
existing at intermediste Dotnts . For the examJl, &ir
f011 nf ficIure 7 , the free .... stream flo'I" \II'as exo3.'1c1ec 
around a 2 0 co rner to ,~bt aiD the c en.-'!. i ti ons on the front 
of the uoper surface and these conditions nere then 

, ".. d tl,.. d 2 0 -'-' t' rl • eXDanCieQ aroun ue secan correr vO g1 ve ne con lo-

tions :)n the re8r of tLe u?:'Jer surf8ce . Th~se l-~st con
di.tions , ~ov'ever, could have been found directly oy 
referrinR the reo r of t~e u~oer surface to the free-stream 
conditi()~s aDd aX:')8.nding t~lrou3:h tre totDl ;:,.ngle (4°) at 
once . Theoretically t:-::e results obta~r18d nre exactly the 
san'e regardlef's .).1:' v·}15.ch ';1etJ"lod '~'" used , o:ovJ.ced no 
sr...oc 1<:: 1i'.C:Jves b.r:: 'ireS8'.lt between the enG - points 0f tl:.e 
calcnl<.- ti on. Th ' s.Tleth0 d 01' E1dc::J.ng an:;: Ie s does not a"D~)ly 
when the se are i.nter'neni.ate shock:- v'",ves beco.use. of loss 
of total head in the s~ock wave. 

If' it 5s 
d. 1. s t~, i ht: t ion , 
-f / ·1, , or D2 01 

desired to calcu1 9te only the Jressure 
it i~ not nec8ss':,rJ tc f~nd ~:ll' H 2 , 

for an 5j r foil s':'milor to the type 1.n 

t~e eX3~~la given . 

. rlSltra 13 is taven fro"'1 ref',3T?:"'ce L t COJ1'!)Hre the 
ex,Jeril'Ylental oressure dtstr:::.b1..tlon cn 8n airfoil with 
the cal ula1::~d di stl': ::;ution . 3ve,. thouth the vind- tuni1el 
tests ~:;ere ,)1 a ver~' 8msll mocel .:' fl-" alt:b..')ug.'1 t"'~e airfoj.l 
is Dot of a ty~e ~art~cuJarly s~~t2~le for calc01~tlcns, 
the. calcl..lated 8.:.1d eX;:Jeri'1ecl"L'.:..l values feeT. to CO-:8ar'e 
favorably exce~t for the re~1~n 01 separ8ted IlJW LEer 
the UD~8r trd11inc ed;a 01 tne airfoil . The metnod of 
the ~r0s~nt rpoort is not DX8Dt f~r ~.n birfoll of this 
t,fne , 'l'ihi ,h hE'S nns:LlerE,ble (":un~atl re '-long its e::'1t: re 
leng t'~l.. 'The ina,~c.l..r8cy cau ad by t1-~e cu.rV3.t'.lre, h.)v eVAr, 
seems to Qe :J~nall. 'Ihe thj ~knes.s ratio ~.nd angle of 
attE,e of the:> e:xa~::,le airfoil are SC~'81·:r.at .'l~Gher than 
t"'J -.. £'rre ~~b.i ~~-.i. t".-.. -n::;th:::G_ i~ ~r; 'C'l"'" .:r'd.:d.. . ": .... ~, _-:,a~, L!~ 
~x"l " [13 )':(; S8'J'JT" t , d r g "1.1"1. f flo .. ' . 

v:mp;ley' "~orrorl3.1 Aeror-aut ic~ .... l ::"2bC':['[,:'OY'j 
r:(s.ti.oD8.1 Adv130r;; C::J·ydtteE. for Aerona· ..... _tics 

Lc:Dsle) li'i. e Id , Va . , AI _ r':; 1 4, 19!~,6 
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~hoc'( Taves 

S"Lr)er3)rJi~ J.ir f l ov' about an eirfoi l IT'_..;.Y ~e said 
o c. o n8i~t,)f 8J')!-"':'L:si,, " s £nd chod~8 . _·pfe r en e 2 Y,len

b_nns the -':'8Jt t ~'l:lt., G G en::;8 ~ n 8nt r opy OCGUY'S t .. lroug.,."1. 
fl 'ho~~,: \."2,ve . Thrc.r.. c.r)n("'~t.~':<s ?.TE shov-n , howeve r , t o 
a-:>o l y to th v e l ')c ~ tle w, J re'~sures , an.d densi ti e s 8.t t l1e 
t ".ro sides of the ..,1:.oc1..: \I"~ve , na tiel) : 

(a: ~on t inu i ty of ~as~ 

(b) Bal ance be t ~een n r eSSQra diffe r enze and change 
of IT'o:nen t un: 

(0) Coc s e rv a t i 0n of e ne r gy 

Th se c c n ci t jo ns l ead t o t te thr'3e basI. eguatiollD: 

F'a 

p ... 
u 

o r 

6 P .-
r-a 

t 9. ,. e 
== 

t ~n ( 9 - (l\ 
1-'1 

sin ~. 

si n G x C8S (8 - P) 

== 2 sin :: )< s~n 9 

C03 (8 - f) 

l 
( 1 ) 

( 2 ) 



An 
p + _t.:!_-
·b 2 

;:''0 + 

'T'hen , by ll:le of the relation 

D 

2 C" ~ - .;l. - - -- -. -
qb 

~, , ) 'Y M
b

c . .''0 / 

it follovvs tha' 

"Y~=b 2 s:in (3 1'.] n 8 
+ 1 

cos (8 - ~J 

1 
s-:.n2 e 'y + 1 ("I': v s: n ...... .1. ~ :--- -- r 

i\r. 2 L.. cos (8 -
' b 

H -.r 
. a "'0 

cos 8 :)b Pa -----\ 
cos (8 - ~)\ ?a f:b 

e 
~; ) 

( -;z. ) 
\ .J 

( 5 ) 

( 6) 

'3y s'l"lJsti t ut:.on of arb~. tra r y yal1Jes of e ?r.d ~ in 
equatton~ (l~ an? (6) , the cOJres~cn~lns v31~es of 
r:.OYlsity rgt~_o 8.cross the sho~.1- and ::~ ch nu:nber before 

C) 
/ 

tbe shock are obta:tned . ~f the 3i'TJultaneou.., v811es of 8, 
(3} and Mb are u3ed w:i th e~r\.lations (j) an. (7) , the 
~rp3sure r atio across t~e 3~~ck and the ~a0h na~b8r 
after the shock are ot tained . 
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L"L£,u.re 11' :::hG"s tr~e G.n,~le of the cr.)c~r v'ava e.s "'
fun t J'rJ ')f the '18.ch nt..r:'b0r bef ·le t'-le s~.'}')c~,- :::10 anO 
L .. e an.:le rlefi:1"~12 th0 cll8onj~e i.n c2r3('.t::'on sf the flo\'.I p. 

T!1e ':)!'ef sure ra ti os anc. the !v,E;ch rl1.l'T!bers after the 
s"hoc~<: rav13 alr'3ddy baen r'ltscuc~'er" for f:i. ,-:;llY'es 5 :::l.n'i 6 . 
-;;"8 -,::: t.L'3 ;,,,.tto of reC:SJr-e a.::ter any sh':l'~l - '<"80-:8 to 
free - s~re1~ stat::.c JreS8Ure , to ce tter vi t h free - strea~ 
-':].r' h n'wml~:>:r' in P,-,'u"'t'j'on (I,) ·;>):,'·-e<' Y)nq~'1·b 1 p. tn ,:> de+-c r ·-• - '-' _ I. ~.IV • _ . .I""'l. ' ...... _. , ., 1... • ....... .......... ' _, ~ .J • ..... ..... 

-ln~t~on o ~ ~e oress~re oocffi~:ent ~e~~nd that ~hoc\ 
'N8.\;e . rL~~; re 2. :,8.3 S}J~W:D t::e 5rF.~:h lor cO:1vertlnc 
1ressure ~~tios to oressure ~oe~~tcients . 

",:'he flo'" after 1'j _, SltO')K W .iver.8~T b::> ~onsi.jered 

3.dia )d.i-lC .18 l O~1i.; ~<S 1.~le f l ew J.S E'xpand::'ng . By tl~e use 
of ~lC~ flow con~ltions , the velocittes , den~iti9s , and 
pre s 3Uj'6~ :TI8.y oe c &18J.l& ted . Ex ).;:;ri '!'le r: tall:r S;Jme trouble 
i.::} c"lC0';Et-:n'ed ";~~en e~\tre'T:el.); l ::!.rbe .3n b leS QJ' 0)'.)8.1lS10n 

arc used. lhe fl c~ may break down &nd fo rm a tur aul ant 
'::a; e :Jt' so"r.evhat hi~~her statlc p:::-'8ssure tho n ~l1.i..:·ht be 
3x.pec t;pd if th e flow 11&.(, C0n Li.nued to eX;19.nG. arJund the 
C0rr:er, 

T;>efer?n e 3 C''Jc,s':'cers tr.8t a f l ,)\\' 8t a PF<ch number 
of 1 ';]p!p.n~8 ",rourc 3:-lT:;e 8.11 1 10 ',) c,n':i. Y'ea~hes '3. r:i.gheI' 
':TBch -;."ll.:.l'lber 1'.,1 r:...:f-:. nec by the :r'f31Etion 

V = I/'Y + 1 
V l' - 1 

t an - 1 - 1 1 
- JDS - !,: 

;;lach nl.nnhr; r Tifb ; c nd b~' exp pncl'lnf~ 8 rOl.1LC S'l":18 l'u'ger 

(C ) 

Rnf l e u a ' tLe fJ.el": re::-cY)es SOT"! :--lt~er "~c:~ nUP',ber ?,1a , 
A flo'lV at cr.e first jlacr nu' nbe y, r'~b ca.r; then r eQc{1 the 

hl~her ¥& ~ nu~ ber Na b y e~ ~aQdin~ around the s~a ll 

anole, 

( 9 ) 

.---_ .. __ .. _-------------
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~quations (8) and (0) serve ss the basiE for calculating 
the eXD8.rlslon 1:'n8s in fi2;ure 5 31"lrwi':1F-. th.3 var-:'8ti on 
of l ocal T"8ch EUl11Jer wi th st1el1€e ~ll suricce slo:J<=:. 

Another 81udtioD derIved fro~ the uork of r eference 3 
g':' ves the ')reSS'lre rat~ 0 asross E'JlY)ansicn waves as 

-L 
~ 'Y-l 

Pa [2 
+ ( ')" - 1 ) F 2 

'b I _. 

r .. :a
2 J 

(10 ) 
P"J 2 + ( ''( - 1) 

17ro1Y equatlons ((.), f ') ), a!:l~' (18) , it is :;,>02si':>le 
to calcnlete the T)E. rt of' f'igL..re 6 tL:.::t e. i ve~ the Dres 
SLl.re ratio ac ross eX)&!1Si,)l1 ';'aves as a fun~t:'on 01 t'l.e 
local ' r:'ch m..:m'8er before he exoans':'on 2nd the chant.e 
in s~rf~ce ~lo~98 . 

Tile f·'.~ure.s sroV"n in t~i.s re ort , oeca' 38 0; t{>::;:ir 
l irr itec1 Si,Z3 , rray not be 8c')i..trat~ enout..r. f'Jr rTJ.t" TJ.e 
calcul atIons . It rrsy be ~es~racle to olot the 2raohs 
to a lRI'teJ' S 8:e bef0:re J.s~.n?:-· t:-_err.. '-c-r t"::s re',so:~; 

t~e values a re Itsted :n t~~u lar for~ for the ~ain 
gr8phs . 

T3.:) l es I 'l.rd I:U:3 'l.O 'J.ld :8 .:-' c01".1"['.4- 0) to 0.11 t l:.a figures 
shawl'. , 1)1;'1:; Ll.ble !I YO,T,; n'~t .JS e _ct ~.n 'the !.ust fl.t.urG 
since the e X") P..!:S i 0;:1 c 8. 10 ·j.l~ t 1. ons rt'qu:L.r0d [r::l.Dhi cal 
interpo12tlon between very clos e c0~puted po!nts. 
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e Il lib (deg) (deg) 

8 0 7.18546 

~ 
1 ~.80125 
2 . 6oh30 

9 0 6' S9264 

1 1 6. ~407 
2 ~,h 067 
3 .27834 

10 0 2·~876 

1 
1 · 639 
2 6. 621t4 , ~.223 

.02263 

11 0 5.24082 

1 
1 5.5~67 
2 n~ 62 , • 373 

7 .015~9 
t ~:~~l3~ 

12 0 9.80977 

1 
1 5.077~9 
2 5.392 1 , 2.77302 

. 24375 

6.8~911 t ~.6 90~ 
7 .87172 

13 0 4 .~543 

[ 
1 4. 7~;l 2 4.9& ~ , ,.2 .9 3 

,.63112 

t 
6.10;h9 
6.71a67 

~ ~ . ~5 ,9 
· 0760 

14 0 4.13360 
1 L.330L1 
2 4'S5638 

a 4. 1978 
,.13240 

t 5·51261 
~ . 9888~ 

~ .6222 
~.47450 

9 .79126 

15 0 G .86360 
1 'U562 
2 L. 5

t
5 

G h.lo5~ 5 4.71 42 

t 5.031h5 
5 . L l~00 

~ l'So 18 
. ~3211 9 ~. 2624 II 10 · 2151 

16 0 3.6270 2 

1 
1 3.77964 
2 G·O~037 

a · ffi79 4.3 900 

5 h.63202 

TABLE 1.- VALUES OF LOCAL MACH NUMBER, PRESSURE ~ATIO. 

A~'D PRESSUI'.E COEFFICIENT ACROSS SHOCK WAVES 

lIa p. /lP •• b e 
Pb qb 

(deg) 

7. 185h6 1.00000 0 16 
~.547~9 1.20854 .00490 

1 
.072 1 1. 50622 .00977 

6.39264 1.00000 0 
6.69357 1.18235 .00551 
7.067~9 1.4~0~2 .01100 
7·543 5 1.7 9 1 .01646 

17 
5.75876 1.00000 0 
l·9S87l 1. 162t6 .00614 

.2 8li. i:U~9t .01224 
6. 6he~9. .018;2 
7·104 5 2.09762 .02436 

5·2h082 1.00000 0 

~:~~~~ 1.1462~ .00676 
1.3ap .01349 

t·95~18 1.5 10 .02029 
.29342 1.~421 .02682 

6.739 8 2. 137 .0,354 
7.30617 ;.2 ;5.5 .0004 

4·80977 1.00000 0 
4·96951 1.13344 .00734 18 
5 .1~796 1.

2iZ.99 .0147 
5., 268 1.5 11 .02204 
5·65433 1. 79936 .02929 

t·98883 2.19908 .0,652 
.4p2~ 2'~1969 .0 3~1 

6.9 29 3. 02 2 .050 7 

4·~543 1.00000 0 
4.57891 1.12271 .0080; 
4.73~65 1.2pO~ .01600 
4.91 19 1.4 15 .02;9~ 
5·1;596 1. 7::>535 .0317 

5·39892 2.032~8 ,Oa96O -

l·72228 2.495 8 .0 738 
.12986 &. 20247 .Ot513 19 

6.66172 .41302 .0 285 

4. III 60 1.00000 0 
h.2 ~8 1.113~6 .0056Z 
4.;7~ ~ 1. 250 7 .0172 
h·52 7 1.~1949 .02~0 
4.70707 1. 3192 .03 7 

4. 91882 1.90826 .04270 
5.17368 2.28225 .05107 
5 . ~~567 2.81~69 .Ot92 1 
t' 074 3.64 00 .0 771 

·39434 5·11042 .07598 

3.86369 1.00000 0 
II 3·')S9'l3 1.10614 .00931 

G' o 829 1. 2~2~1 .0193 1 
. 19Z9 1 1.3 4 9 .02FO 20 

4.3h 01 1. 57329 .03 79 

h·51957 1. 81170 .OL,87 
L. 725~0 2. 1240A .06 79 
5.oL2 h 2. 56029 .0 370 
5·27618 G.1 796 .0~~8 
t· 6GZSl . 143a9 .0 3 

.1 28 5·915 9 .09023 

3. 627'?2 1.00000 0 

3'M064 1.09962 .009Z6 
3· 507 1.21661 .019 3 
R·913~ 1. 35610 .02961 

.037 1·52531 .03931 

L.1t23S 1. 73515 .04 805 
\ 

Il lib II .. 
p. 

(deg) Pb 

6 h.94653 h·35137 2.00221 

~ 5'S329O h·55154 2'S5426 
t' 232~ h.7~190 2. 391a 

9 .4762 5·0 655 3·5510 

10 Z·408~ 5.L567~ It. 69797 
11 ·9008 5·9384 6.85594 

0 3.42032 3.L.20S2 1.00000 
1 3.55t32 3.491 8 1.09391 
2 3.~0 12 3'U318 1.20313 

a a' 7615 3. 580 1.l~170 .07015 3·77171 1. 543 

~ 4.29~t5 a· 89&45 1.67.!61 
4.~5 0 .03 50 1.9°f6 

~ 4· l57t 4.19~2~ 2.20 12 
5·2 ~3 4.~9 1 2.60026 

9 5.76 0.5 4· 2799 3.15127 

10 6.44180 4·9l440 3.97167 
11 7.41936 5·27398 5.;2300 
12 9. 0;211 5·7;979 7.96900 

0 3·23604 3·23604 1.00000 
1 3.~5720 3.2~83L. 1.08900 
2 3· Ki46 3'GJ:8Z8 1. 19lL.5 , 3. 174 3. 8 8 1.,1087 

3·81150 3·53948 1. 5184 

6 4.0066~ ~:6i~~~ 1.62091 
li.23 83 1.82753 

~ 4.~7062 aJ94,5 2.160~1 
h. 17~3 .057 9 2.L.lS 8 

9 5.215 2 4.25058 2.86418 

1:1 6.72912 4.47828 &.49010 
11 .42781 4.7569~ .436~1 
12 7.46024 5·1066 6.033 1 
13 9.22255 5.56127 9.30925 

0 3.0~154 3. 07154 1.00000 
1 3.1 101 3. 125'1li 1. 08h6a 2 3 'lO163 3. 18Z41 1.181~ , 3. ~552 3·25 71 1.292 8 

3·5 559 ;.3;51h 1. Ul320 

t 3.75551 3.42421 1. 5F43 
, ·95028 ;·t25B 1. 7 ;0; 

~ .17663 3. 4210 1.99073 
h.~535 3·77664 2.2770, 

9 4.77075 3·93351 2.64786 

10 5.177~ 4.11880 3·14612 
11 l· 70a 4.~h078 a·85929 
12 .43 14 h. 1223 T273 

ia 7·aa24i 4. 0 5273 6. 4971 
9· . 32 5.39507 10.05hh9 

0 2.92361 2.92;81 1.00000 
1 ;.02334 2. 0 7lli8 1.08078 
2 3·13239 3·02492 1.17239 , 3. 26271 3. 08575 1.27125 

3.3 650 3. 15302 1. 3'1£L.7 
5 3.53676 3.23092 1.54042 

6 3·70716 3.(182h 1. 708clO 

~ ,.')0296 3,'1765 1.91224 
.131~8 3'63157 2.162'13 

9 h.lO, 9 ;. /;3 0Z 2.~7Q65 
10 4.75 1 ;.8102 2. 9.:.6::> 

11 5.15114 R·99719 a·4~55 12 6. 69739 .21~2 .2 39' 
iR .~6071 ~.~7 0 5.529 6 

7. 385L 4. 10.!7 7.79624 
15 9.63090 5.24117 13.02305 
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/lP.,b 

qo 

0.02851 

:g~Zi~ 
.09626 
.10559 

0 
.01061 
.021~ 
,oal 
.0 1 

.Ot21O 

.0 22Z 

.0~2& .0 2 0 

.09237 

.10230 

.11214 .1220 

0 
.01128 
.02244 
'°ut9 
.0 3 

.06628 

.0 04 

.0~937 

.0 7~4 

.097 9 

.108~8 

.118 2 

.12921 

.13956 

0 
.01195 
.02377 
.Ol545 .0 702 

'Ot8~9 .0 9 5 
.08113 
.09232 
.':>34.50 

.1l448 

. 12t47 
'iR 40 
· ~29 .15 13 

0 
.01263 
.02510 
.OC7~ .0 9 L. 
.06172 

.0~369 

.0 555 

.09732 

.10901 

.12061 

· ia215 
· 362 
. 1660} 
.1 40 
.17772 
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e i3 Ilb ( d eg) (de g) 

21 0 2 . ~~041 1 2. Ip 
2 2.980 (, 

t 
3.089 ~1 
3. 209 1 

5 3·34375 

6 3 ' ~Z9 11 
~ 3· 576 

~ . 86~8 
9 .09 8 

10 4· 37040 

11 4.70837 
12 5 .136~0 

it ~ .70~ 5 
\ 

. 50 21 
15 7. 78248 

22 0 2 . 669~ 
1 2 ' ~G3 1 2 2. 39~ 

a 
2·9430 
3 . 051~7 

5 3. 172 2 

6 
3' r

68O 

~ 3. 5826 
3. 3067 

9 t · 8~0~3 10 .0 4 2 

:n 4 . ~L5p 12 4. 91 1 

it 5·13349 t· 72$01 
/ 15 ·57 35 

2~ 0 2. 5. 59~ 1 
1 2· 1:3b 3 
2 2 . ~202 1 

G 
,2. 1097 
2·91011 

5 3.01917 

6 3· 14004 

~ 3·27510 
3 . ~766 

9 3· 0162 
10 3. 803 8 

11. 4·04200 
12 4. 328r n 4. 684 1 

t 5. 141 1 
15 5.7b160 

24 0 2 . 4585~ 
1 2' l 303 
2 2. 07/)1 

4 2. 66120 
2 > ~ 202 

5 2. 8137 

6 2.99085 

~ 3. 11233 
3·24831 

9 3.40126 
10 3, 57857 

11 t ·78354 
12 .02611 

i4 4.31993 
4. (,861(, 

II 15 5·16169 

L 
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TABLE I. - VALUES OF LOCAL MACH NUMBER, PRESSURE RATI O, 

AND PRESSURE COEFFICIENT AC ROSS SHOCK WAVES - Continued 

Me. 
9e. 6Pe. , b 9 - (de g) Pb qo 

2.~904 1 1.00000 0 25 
2. 323 6 1. °F36 . 0 13~1 
2.87953 1. 1 450 . 02('~ 
2. 932l 2 1. 26352 .039 
2.996 0 1. 37~04 .Ol22 
3.05910 1. 50 57 .0 498 

3.1256
C 1. 6469~ .07636 

3.2203 1 . 8~67 . 09002 
3'C

l 777 2. 0 948 .10237 
3. 2921 2. ,4504 . 1~(,3 
3·55785 2· (,3520 .12 79 

3 .~0460 3 .1$~98 .13 88~ 
a' BL.29 f ·7 53 .lt08 

. 09a7~ . 707~0 .1 282 
4. 35 0 .17

6 ~ .1~~70 4. (,778 8.90 3 .1 53 

2. 6694L. 1. 00000 0 26 
2·70503 1. 0743 5 . 014012 
2.74795 1. 15745 .027827 
2. ~4453 1.251 5 .041472 
2. 677 1.~$832 .Ot~9$6 
2.905~2 1. 108 . 0 2 7 

2·97131 1. 62361 .081470 
3.04552 1. 79138 . 0944~0 
3. 12450 1.99 170 . 107 
3· 22 98 2.23$35 .12029 
3·33411 2. 53 21 .13301 

3 . ~5998 2' 62528 . 14664 
3. ob50 tnt~~ .1517 
3 . 7~921 .1~06?c 
4.9 ~7q t· 1964l 

.1 30 L 
I; .23 09 ·91 3 .19538 

2· 55931 1.00000 0 27 
2' l9191 1.07155 .014703 
2. 2814 1. 1a131 .029212 
2.669 4 1. 2 071 •OL3 l-l9 
2.7155

6 1.t4175 .057 49 
2·7670 1. 5693 . 071610 

2. 82478 1.589~ . 085L!l~ 
2. 88

4
5L 1·743 .09906 

2 . 9~A5 1. 9~9 .1125
6 3.0 1 2.1 16 .1262 

3·13 37 2·41057 .13927 

3. 2t$6' 2·74332 .ll244 
3. 3 2 3·17120 .1 $51 
3' l 1162 4· 7418~ .1(~0 
3. 80 4 · 5424 .19 1 
3.88284 5· 74606 .20424 1; 

2. 4$857 1. 00000 0 28 
2 . ~. 73

4 
1. 06915 .ol5ti8 

2· 5197 1.14573 ,or 17 
2· 55602 1. 23122 .0 5607 
2'~4660 1. '271~ .0 0389 
2. 194 1. 357 .074985 

2. 6
4
267 1. 55984 . 089~10 

2.~ 9~ 7 1. ~O29 .103 ~ 
2. 1309 1. 6990 .1l7~ 
2. 88381 2.06753 .1t l 3 
2.965u.9 2.30507 . 1 559 

3.05730 2. 59633 . 15930 
3. 16209 2' 4619(, . 1~2~1 
3 . 282~ ,. 352$ , I 6 2 
3 . 42~ . .0718 .19904 

lit 3. 58 57 4.97574 .21317 

i3 0 e. Mb Me. (degl. 
°b 

0 
1 
2 

t 
5 

6 

~ 
9 

10 

11 
12 

it 
15 

0 
1 
2 

t 
5 
6 

~ 
9 

10 

11 
12 

ie 
15 

0 
1 
2 

4 
5 

6 

~ 
9 

10 

11 
12 

it 
15 

0 
1 
2 

4 
5 

6 

~ 
9 

10 

11 
12 

it 
15 

2'46619 2 . 3661~ 1.00000 
2. 3tll 2.~915 1.06692 
2· 50 90 2. '2023 1.14078 
2 . ~822a 2 . 4~239 1. 22268 
2. 6

1
8 2.4 815 1.41421 

2· 75 92 2· 52825 1. '1711 

2.8
l
66

l 2' l 7296 1. ~337~ 2. 9 66 2. 2261 1. (,72 
3. 08899 2. 678 1 1. 8216

A 3· 221(,2 2 . ~4136 2.0021 
3· 38185 2. 11(,4 2.21653 

3·56060 2. 6~100 2.47509 
a ·76908 2. 9 103 2.79322 

.b1684 3. 08381 3. 195 7 
4· 31849 3· 202 11 t ·71940 
4. (,9712 3.33960 .43072 

2. 28118 2.26118 1.00000 
2·34464 2. 306~9 1. 06582 
2. L! 1071 2.32v 0 1. 13b24 
2 . ~8254 

t~~~ 
1. 21505 

2 ' ~2964 1. t 0255 
2. 3 9 2. 2 1. 00;1 

2. p5t4 2 . 46~0~ 1. l 1078 
2. ~l 0 2·5000 1. 3601 
2·9 39 2·t572Z 1. 7796~ 
3·0 $78 2. 122 1. 9460 
3· 20 ~3 2. 64370 2.14123 

3.36613 2 . ~L282 2 . ~7366 
3. 5t771 2. 2071 2. 551A 
t .7 0~7 2. 90907 3. 0033 

.00005 2.99945 ,.44t55 
4·32457 3. 10529 .02 23 

2.20269 2.2026
6 

1. 00000 
2'C4209 2. 301l 1. 063 14 
2. 0696 2. 324 6 1.13222 
2.48322 2.35717 1. 20820 
2 . ~509.5 2' l 7983 1.29226 
2. 3139 2. '1239 1. 38571 

2 . ~ 1871 2. 4.4671 1. ~9044 
2. 1~93 2.48911 1. 0857 
2.91 52 2 .5~412 1. ~42r 3.0t424 2'l 426 1. 9Z 2 
3·1 334 2. 4029 2. 07 0 

3' r
871 2. 70290 2. 28776 

3· Z453 2 ' F2~ 2 ' $49~1 3· 599 2. ~ 2. (, 3 
, . 89094 2·9 2r 3.22742 

.16067 3·0446 3.714 1 

2.1~006 2. i£006 1.00000 
2. 1 446 2. Z29 1.06148 
2.24 36 2. 16 98 1.12856 
2.3071a 2.169 17 1.20202 

~ : Gl~~ l 2. 2140~ 1. 28293 
2.2419 1. 37252 

2 . ~465 2.27308 1.4~22 8 
2. 945 2.3°l67 1. ') 425 
2 . ~020l 2.34 17 1. ~1071 
2. 997 2· t 706 '} 1. 5492 
2.91678 2. 3671 2.02095 

3 . 0~96 2. ~8992 2.21432 
3.1 ~38 2' l 493Z 2.44239 
3. 34 18 2. 160 2· 71591 
3. 53684 2. 69124 3 . 0~990 
3·75932 2. 77640 3·L 732 

NATIONAL ADVISORY 
COMMI 'l'TEE FOP AERONAUTICS 

6Pe.,b 
qo 

0 
.016149 ,Or053 
.0 7707 
.0 A162 
.07 398 

. 09a442 

.10 31 

.12301 

. 13756 . 1519 

.16622 

.18036 

.19~38 

.20 31 

.22214 

0 
.01710 
.~349 • 985 
.0 5~5 
.081 5 

.09752 

. ll
A

OO 
.12 to 
. 14~ 2 
.15 38 

.1~3 16 .1 78 

. .!0.!41 

.2163 l .2311 

0 
.Ql6~ 
.Of2 0 .0 823 
.0 41b 
.07958 

.094$9 

.10~ 0 

.12 61 

.13925 

.15373 

. 1680h 

.18222 

.19627 

.21019 

.22400 

0 
.016l9 . 036 6 
,05422 
. 0~170 
.0 890 

. 1058~ 

.1225 

.la906 

.1 525 

. 17143 

.1873$ 

.20~0 

.21 66 

.2t41O 

.2 941 
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9 i3 Mb ( deg) (deg) 

29 0 2.06266 
1 2.ll50a 
2 2.1105 

~ 2. 2295Z 
2.2923 

5 2.36005 

6 2.43210 

~ 2·51121 
2'6966~ 

9 2, 939 
10 2·19292 

11 2. 9011~ 
12 3.0;50 

i4 3. 1198t 
3.34Al 

15 3.53 6 

30 0 2.00000 
1 2.04970 
2 2.10220 

G 
2.15186 
2.21112 

5 2.28038 

6 2.~624 

~ 2. lr 2.500 6 
9 2'686 4 10 2. 8100 

11 2.78510 
12 2.90088 

i~ 3.03°82 

\V 
3. 11820 

15 3·34766 

32 0 1. 88107 
1 1.9321

6 2 1. 9195 

~ 
2.02958 
2 .08253 

5 2.13875 

6 2.19868 

~ 2. 262F 
2',31 ; 

9 2. 0
6
96 

10 2.48 65 

11 2'67474 
12 2. 7149 

it 2'F856 
2. 9612 

I; 15 3·03292 

3h 0 1. ~8829 
1 1. 2960 
2 1. 81291 

a 1.91831 
1.966aO 

5 2.016 8 

6 2.0705~ 

~ 2.12$a 2.18 9 
9 2.2~16 

10 2.3 03 

11 2. hoo06 
12 2.48279 

ia 2'67339 

t 7$G6l '.j 15 

TABLE I. - VALUES OF LOCAL MACH NUMBER, PRESSURE RATIO, 

AND PRESSURE COEFFICIENT ACROSS SHOCK WAVES - Cont1nueo 

ilia 
Pa 6Pa ,b a 
Pb q o (deg) 

2.06266 1.00000 o. 36 
2.0777t 1.06001 . 01910 
2.0949 1.12

6
23 :g~l~l 2.ll455 1.19 41 

2.1~521 1.2l4~1 .07451 
2.16131 1.3 0 7 .09251 

2 .1889
6 

1.4
6

616 .1l01l 
2.2196 1. t 258 .12144 
2.25386 1. 8225 .~55 
2.29151 1.82347 .1 206 2 ·33402 1.912;4 .1780 

2·
G

8101 2.15090 .194~4 
2. 33~1 2·35935 .210 1 
2.491 3 2.60602 .226§0 
2 '65140 2 · 90292 .242 a ,II 2. 3123 3.26710 .2586 

-< .00000 1.00000 0 38 
2 .01~09 1.05869 .01996 

~:g~~~Z 
1. 2228 . 03653 
1.19~ .05 73 

2 .0 9 1.2610 . 01l43 
2.08 76 1.35004 . 09 16 

2 .11124 1.44166 .1l442 
2 .13851 1. 24631 .13239 
2 .169tl 1. ~ ~3 .1

6
°10 

2.202 9 1.7 4 0 .1 757 
2.24016 1. 92918 .18419 

2 .28115 2 . 0~72 .20180 
2·32199 2 .2 76 .21861 
2.p953 2 . 512a •23i23 
2. +3101 2·119 1 .2

6 
61 

It 2·50149 3·10201 .2 795 

1. 88107 1.00000 0 40 
1.89 64 1.05639 .02158 
1.90199 1.11716 .0~11 
1.92112 1.18287 .0 342 
1.93620 1. 25420 .083p 
1.95330 1.33195 .103 7 

1. 912~6 1.41711 .12326 
2 .006 0 1. 61078 '~fal 2.0180~ 1. wa5 .1 6 
2.0447 1. ~29 2 .18011 
2.07445 1. 5915 .19849 

2.10130 2 .00522 . 21662 

2'~r3 2.1l1
6
O . 23450 

2.1 09 2 ·3 2 9 . 2l215 
2 .22 97 2 . ~506 .2 960 
2.21684 2. 100 .28684 II 

1.18829 1. 0:)000 0 42 
1. ~9493 1.05453 .023271 
1. 0309 1.11302 .Ot6028 
1.81285 1. 115~1 . 0 0285 
1.82421 1.243 2 . 090089 
1. 83741 1. 31735 .11145' 

1. 8t23Z 1.G§734 .13240 
1.8 ~2 1. 4lo .1529~ 
1. 68 24 1. 680 1 .1131 
1. 909~5 1. 8638 .193°4 
1.932 5 1.80374 .21259 

1. 9~8§4 1.9a476 .23182 
1.9 7 ~ 2 .0 213 . 22018 
2.0198 2.249~ .2 948 
2. 05523 2·ttO .28Z9

G 2 . 01055 2 . 102 .30 1 

i3 Pa 
(deg) Mb M. 

Pb 

0 
1 
2 

G 
5 

b 

~ 
9 

10 

II 
12 

i4 
15 

0 
1 
2 

G 
5 

6 

~ 
9 

10 

11 
12 

~ 
15 

0 
1 
2 

~ 
5 

6 

~ 
9 

10 

11 
12 

it 
15 

0 
1 
2 

G 
5 

6 

~ 
9 

10 

11 
12 

ia 
15 

1.70130 1.70130 1.00000 
1. 739a5 1. 705a9 1.05304 
1. ~19 l 1. 710 5 1.10969 
1. 212 1.11p2 1. 110a3 
1. 86536 1.12 06 1.235 5 
1. 91119 1. 73654 1. 30563 

1. 959ClO 1.7t1~ 1.~8~1 2.01124 1.1 0 1. 63 1 
2.06~85 1.11522 1'65356 
2.12 ()2 1. ~918~ 1. 5178 
2.18 26 1. 104 1·75992 

2.25305 1.83118 1.8194; 
2.,251l 1.85418 2.01251 
2. 0~3 1.87960 2.161~ 
2.48 10 1.90$$8 2.;29 
2·58245 1.93 9 2.52146 

1.62421 1.62421 1.00000 
1.66000 1.62610 1.05191 
1.69720 1. 62925 1.10711 
1. 73

6
9

6 
1.6336, 1.16~9~ 

1.~1 4 1.6
G

93 1.22 8 
1. 1891 1.6 639 1.29635 

1. 86348 1.6
6
484 1.tt892 

1.91042 1.6 h11 1. 121 
1.9599~ 1.6~601 1. 632ll 
2.0125 1.6 903 1. 2L.41 
2.06839 1.10361 1. 72524 

2.12800 1.11~98 1.83585 
2.19194 1.13 21 1.95191 
2.26069 1·75849 2.oZlt7 
2.,3

6
12 1. $1819 2.2 1 

2. 1 04 1. 0577 2.41463 

i:~~5l~ 1. 55512 1.00000 
1. 55666 1.05106 

1. 2K31 1. 55 0 1.1:)515 
1. 66120 1. ~6871 1.163~f 1.69841 1.5 224 1.223 
1.13791 1.56694 1.2891 

1. ~7912 1. 51276 1.,5914 
1. 2243 1.5~9l3 1. 3431 
1. 86191 1.5 8 1 1.61532 
1. 91617 1'69826 1. 0291 
1.96 79 1. 0950 1.69199 

2.02012 1.622;0 1.80165 
2.01818 1. 63666 1.91519 
2.13960 1. 65212 2.0400~ 
2.2°664 1.610 2 2.1183 
2.21 84 1. 690L.0 2.33224 

1.L.9t\:8 1.4941.8 1.00000 
1. 52 L.6 1.49254 1.05047 
1.559 ~~ 1.4~172 1.10319 
1. 690 1.L. 920 1.16026 
1. 6013 1.49331 1.221~0 
1.6642 1.49592 1.2133 9 

1.10602 1. 50041 1.~186 
1.7~533 1. 50437 1. L.53 
1. ~ 759 1. 5103~ 1.502~ 
1. 319c 1. S1l5 1.656 
1.81811 1.52 03 1. 1703 

1.92809 1. 5G683 1.~p22 
1. 98049 1.5 9

A 
1. 207 

2.0360 1.5595 1.99882 
2.09550 1. 5$310 2.12$06 
2.15919 1. 5 941 2.26 61 
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6Pa,b 
qo 

0 
.0250~0 
.0494 ~ 
.076e~ .09 0 
·1l953 

.~189 

.1 380 

.18
6

30 
.20 39 
.22713 

.2t14~ .2 15 

.28Z2 

.30 13 
·32591 

0 
.02691 
.05§12 
.07 61 
.10361 
.12796 

.15117 

.1150~ 

.1978 

.22023 

.24211 

.2~6K .2 8 

.30
6
62 

.32 01 

.34621 

0 
.02881 
.0§t93 
.0 67 
.11085 
.13617 

.16209 

.18681 

.21098 

.23462 

.25117 

.28046 

.30212 

.3~56 

.3L. 03 
·36113 

0 
.0;09t 
.060~ 
.090 6 
.11902 
.14604 

.17210 

.1~09 

.2 ,65 

.24962 

.27402 

.29190 
·32128 
.3~19 
.3 661 
·38813 



16 

e 13 Mb (deg) (deg) 

44 0 1.4;955 
1 1. 47017 
2 1. 50175 

~ 1. 53~39 
1.t 16 

5 1. 0320 

6 1.63960 

~ 1.67754 
1. 71~12 

9 1. ~5 55 
10 1. 020 1 

11 1.84775 
12 1. 8,597 

M 1.9 702 

\It 
2.00123 

15 2.05902 

46 0 1. R9016 
1 1. 1969 

I 2 L 4
S

OO8 

R 
1.4 138 
1. 51;72 

5 1. 54715 

6 1'68181 

A 
1. 1778 
1.65~1 

9 1.69 6 
10 1. 73507 

11 1. ~7783 
12 1. 227" 
1; 1. 8701~ 

1·9202 
I 15 1.97;30 

h8 0 1. 34a62 
1 l'R7 ;1 
2 1. 0~76 

~ 1.4~ 04 l.tt 122 
5 1. 9 ;8 

6 1. 5;062 

~ 1. 66h67 
1. 00A5 

9 1.6;l 9 
10 1. 67 58 

11 1.71700 
12 1·

A
5929 

il 1. 0370 
1. 850~ 

'/ 15 1. 899 0 

50 0 1.305L.1 
1 1. ;33L.S 
2 1. ; t22a 
~ l.ei17 

1. 204 
5 1.45322 

6 1.48~;6 
A 

1.51 56 
1. 5S292 

9 1. 6 854 
10 1. 2554 

11 1.66408 
12 1. 70~6 

U 1. 74 ~4 
1. A90 7 

\ 15 1. ;6 7 

NACA TN No. 1143 

TABLE 1. - VALUES OF LOCAL ,MeR NUMBER , PRESSURE RATIO , 

AND PRESSURE COEFFICIENT ACROSS SF!OCK WAVES - Continued 

Ma Pa 6P a ,b e 
Pb qo (deg) 

1.4;955 1. 00000 ° 52 
1.435K5 1.05016 . 0331a 1.43; 0 1.lO~OO . 0652 
1. 4319L. 1.15 78 .091>34 
1.4;15h 1.21777 .126~1 
1.L.32l5 1.2803; .155 1 

1.43385 1.t468O .18429 

l.tRl>~ 1. 1765 .21202 
1. 0 1. 49E29 . 239°0 1.44U . 26532 
1.45 3 i : 6Z1~~ . 29 101 

1. 46868 1. ~5542 · 31608 
1.4 Z07 1. 5710 .3~062 
1.4A 7a 1. 91>

A
54 .3 461 

1.4 77 2 .08 04 .~7474 
1·5°014 2 .22011 • '1113 

1.;~16 1.00000 0 54 
1.3 ~8 1.05010 . 035~1 
1. ;80 8 1. 10274 .069 ° 
1.;7779 1.15813 .10294 
1. 37Gl~ 1.21661 .13 ~05 
].;7 1.27839 .16 15 

1. ,7460 1.e4; 84 .19631 
1. 37540 1. 1 33~ .22~1>2 
1.;F44 1. 4812 . 2~ 08 
1.3 037 1. ~6 26 . 2 181 
1.38431 1. 5076 ·3°881 

1. ;89~6 1. ~L.144 · 33512 
1.R95 6 .;6080 
1. 026 i:9~G~a · B8389 
1.~1102 2.0 9;1 • 1 41 
1.42055 2 .18408 . 43441 \It 

1.;4S62 1.00000 0 56 
1." CJ7 1.05028 . 0; 80~ 
1.33~;4 1.10299 .0746 
1.;2 76 1.158t5 .11000 
1 . ~2~1~ 1.216 0 · i¥ll; 1. 2 5 1.27799 .1 712 

1.;20~ 1. R4285 .209°6 
1·3201 1. 107a .23968 
1.;2034 1.484~ ·2700; 
1. ;21

6
1 1.ltm .29919 

1. ;2; L. 1. , . ;2752 

1.;2672 1.p28~ '; g511 
1.;30~7 1. 275 .~ 198 
1.3C5 5 1.92951 • 0816 
1. 3 190 2 . 03~~9 . 43~l2 \ 1.34908 2 .15 5 .45 8 

1.;0541 1. ;)0000 ° 58 
1.297;1 1.050~ . 04075 
1.2~8 1.10; . 07991 
1.2 5 1.15940 .117~ 
1.27920 1. 2177Z :iS~84 1. 27510 1. 2791 

1.2p94 1. G4;8; . 2226; 
1.2 ~72 1. 1210 .2~629 
1.26 ;7 1. 484;6 .2 9t 1. 26

A
95 1. 66095 .;175 

1.26 43 1. 4237 · 34729 

1.27;8a 1. ~29 17 'R
7617 

1.2720 1. 2185 • 0422 
1. 27525 1. 92125 .43154 
1.279;7 ,2 .02809 . 4~814 

II 1.27004 2 .14,,1 . L. 407 

p 
(deg) 

0 
1 
2 

~ 
5 

6 

~ 
9 

10 

11 
12 

M 
15 

0 
1 
2 

~ 
5 

6 

~ 
9 

10 

11 
12 

i4 
15 

0 
1 
2 

~ 
6 

~ 
9 

10 

11 
12 

M 
15 

0 
1 
2 

~ 
5 

6 

~ 
9 

10 

11 
12 

i c 
15 

Mb Ma 
P a 

Pb 

1.26902 1.26902 1.00000 
1. 29670 1.259h8 1.051~ 
1.;2498 l.2~10~ 1.1051 
1. 3~392 1.2 36 1.16131 

i:G~3K 1.23720 1.22017 
1.23173 1.28189 

1.44538 1.22720 1.~L.680 
1.4771>6 1. 22;54 1. 151 ~ 
1'. 510r 1.220~9 1. 4872 
1. 5~5U. 1.219 1 

i:6lliZ 1. 5 1 1.21788 

1.61819 1.218~ 1. ~30~6 
1.65677 1.218~ 1. 21 8 
1.69700 1.219 9 1. 9 1~6; 
1.7~9~ 1.22229 2.02 39 
1.7; 1.22557 2.1; 79 

1.23606 1.23606 1.00000 
1.26;5; 1.22509 1. 0524; 
1.2915~ 1.n~20 1.10710 
1. ;201 1.20 50 1.16416 
1.;494; 1.1987~ 1.22~8; 
1.37942 1.1919 1.28 31 

1.41018 1.18607 1.f1186 
1.44181 1.18109 1. ' 075 
1.47~0 1.17701 1. 49329 
1. 50 01 1.17379 1.~6982 
1. 54274 1.17135 1. 5074 

1.
6
7871 1.16~78 1. p648 

1. 1605 1.16 99 1. 2758 
1.6§48Z 1.16904 1.92~6§ 1.6 53 1.17087 2.02 
1. 7;765 1.17155 2.1;897 

1.20621 1. 20621 1.00000 
1.23;6& 1.19;78 1. 053P 
1. 2616 1.18252 1.109 "I 
1.2901; 1.1l2;U 1.16l~9 
1. ~le2t 1.1 3~1 1. 22 6 
1. 4 9 1. 155 1 1.2925 

1.
G

79t; 1.14 807 1. ;5CJ16 
1. 10 7 1.14184 1.42900 
1.44280 1.13650 1. 502S3 
1. 47583 1.1;198 i:llilJ 1·50992 1.12828 

1. 5~5 1; 1.12540 1. A4774 
1. t 159 1.12;;1 1. 3915 
1. 1~2~ 1.12200 1.93582 
1. 65 7 1.12~ 2 .0£961 
1. 69971 1.121 7 2 .1 992 

1.17918 1.1l918 1.00000 
1.20686 1.1 522 1. 05542 
1.2g49 8 1.1a255 1.11302 
1.2 357 1.1 102 1.172~7 
1. 29271 1.1;061 1. 2;5 7 
1. 32244 1.12122 1. ;0071 

1. 3S284 1. 1128S 1·et892 
1.G ;~4 1.10~~ 1. 0;6 
1. IS 5 1.09 1 1. 51a" Lilli 63 1. 0CJ~09 1. 69 09 
1.4 231> 1. 08 19 1. 7705 

1. 51713 1.08408 1. ~6457 
1. 5530a 1. 08076 1. 5710 
1. 6902 1.07821 1. 95517 
1. 2880 1. 07640 2. 05932 
1. 66888 1.075;1 2.17022 
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6Pa ,b 

qo 

0 
. O~;?O 
. 0 557 
. 12a71 
.16 GO 
.201 0 

.23715 

.27163 

.30491 

. ;3~09 

.31> 26 

'G1 845 
· F5 .4

S 
20 

. 4 ; 84 

.51075 

0 
.04691 
.09172 
.13466 
.17a 0 
. 21 95 

. 2S277 

.2 K14 

.;2 II 
· ;579 
·39059 

.L.2214 

.4~26 9 

.4 229 

. 51099 
· 53888 

° .050L.5 
. 0~845 . 1 19 
.1 7~7 
.229 ; 

.26964 
·30001 
.;4487 

:~ru§ 
. 4474~ 
· L.792 
·5°98 
.53~Z8 . 51> 2 

0 
. 054~6 
.10a 6 
.15 76 
.20130 
.24564 

.28~6 

. ;2 6 

.~6724 
· 0443 
.44017 

.47464 

.507 S 

. 5;9a 

. ~70 2 
· 002; 

". 
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NACA TN No. 1143 

e ~ Mb (deg) (deg) 

60 0 1.1~4~0 
1 1.1 2 1 
2 1.21128 

~ 1.2t 021 
1.2 963 

5 1.29959 

6 1. 33016 

~ 1,36139 
1.~~36 

9 1. 1L. 
10 1.45981 

11 1.49446 
12 1. 53015 

i~ l· tb70a 
1. 0a2 I; 15 1.64 85 

62 0 1.13257 
1 1.1b1Gfr 
2 1.190 

a 
1.219§~ 
1.2~9 

5 1.20" 

6 1. 31132 

~ 1.34294 
1'f$27 

9 1. ° 34 
10 1·44225 

11 1.4.8051 
12 1. 51292 

~ 1. 5~~B8 
/ 

1., 06 
15 1.62757 

6L. ° 1.11260 
1 1.14230 
2 1.17229 

~ 
1.2026~ 
1.23~2~ 

5 1.26 .5 

6 1.2963 1 

~ 1.32862 
1.36159 

9 1.~§26 10 1. 74 

11 1.46509 
12 1.50~ 

iR 1. 5~8 1 

I; 
1·

t
7739 

15 1. 1725 

TABLE I.- VALUES OF LOCAL ~~CH NUMBER, PRESSURE RATIO, 

AND PRESSURE COEFFICIENT ACROSS SHOCK WAVES - Concluded 

Ms 
Pa ilPa,b e 
Pb qo (deg) 

1.15470 1.00000 0 66 
1.13413 1. 05748 .05869 
1.12 92 1.11715 .1~07 
1.11200 1.17919 .1643 
1.1002~ 1.24379 .2160b 
1.0895 1. 31115 .26318 

1. 07991 l.G8199 ·3°802 
1.0p23 1. 5505 ·35°75 
1.0 ~L.9 1.63211 ·a9149 
1. 05 61 1. 1296 • 3053 
1. 05056 1. 69801 .4b792 

1.045§0 1. ~8756 .50§75 
1.040 3 1. 8204 .53 17 
1. 03711 1.98204 '67130 
1. 03411 2.0880

t 
• 0321 

1.03163 2. 2006 . 63397 I; 

1.13257 1. 00000 ° 68 
1.11527 1.06001 .06356 
1. 0§945 1.12228 .12326 
1.0 503 1.18693 .17942 
1.07167 1.25420 .2~24b 
1.05987 1. 32425 .2 258 

1. 04897 1. ~973~ .33°10 
1. 03907 1. 736 'R7$21 1.03015 1. t 5357 • 1 12 
1.02212 1. 3730 .45§02 
1.01497 1. 72524 .49 08 

1.01097 1. 81770 .53293 
1. 00303 1.91$19 'Fl~O .99818 2. 01 1~ • O~ 9 

·99416 2.12710 . 63 46 
· 99°77 2.24268 . 67016 v 

1.11260 1.00000 0 7° 
1.093~9 1. 06~11 .069°9 
1. 075 b 1.12 at . 13a62 
1. °4961 1.196 .19 05 
1.0 513 1. 26705 .25°82 
1. 03 183 1. 34°52 .3°420 

1.01§63 1.41710 
:45459 

1.00 ~ 1. 4§702 • 0223 
. 9§8 1. t 060 .~73~ 
· 9 927 1. 6809 • 902 
·98100 1. 75989 .531°5 

,9Z~58 1.856" ·t993 
·9 97 1. 92793 •. 0706 
· 9611~ 2.0 $07 .64255 
. 95602 2 .17 ~2 . 67652 
. 95161 2.2983 .7°91 

~ Mb Ma 
Pa 

(deg) Pb 

° 1.0946~ 1.09463 1.00000 
1 1.12559 1.07~~1 1.06691 
2 1.1~678 1.053 8 1.13626 

a 
1.1 829 1.03b13 1.20818 
1.21761 1.01850 1.2Z689 

5 1.25245 1.°°511 1. 3 067 

6 1.28~23 ·99157 1.L.4166 

~ 1.31 56 .9p20 1. 22616 
1.3~250 .0 78a i:~~6 9 1. t 71

t .9a~6 10 1. 225 ·9 29 1. 0374 

11 1.45277 ·94°00 1. 89687 
12 1.49 O~ ·93219 2.01255 

i4 1. 531J.2 .9253$ 2.1ta37 
1. tiE68 ·9226 2.2 61 

15 1. 34 .91388 2·37080 

0 1.07854 1.078$4 1.00000 
1 1.11113 1.054 1 1.07157 
2 1.14392 1.03325 1.145~~ 
a 

1.17698 1.01361 1.222 
1.210~5 ·9957° 1.30259 

5 1.24412 ·97935 1.~8571 

6 1. 278~L. . 96L.40 1.L.~229 

~ 1.31~08 ·95°70 1. t 259 
i:3~~ .93821 1. 569b 

9 ·92678 1. ~5568 
10 1.42122 .91635 1. 5916 

11 1.~5885 .~0685 1.9678~ 
12 1.49Z41 • 9825 2.0821 

i~ 1. 5, 96 .8~42 2..2.0262 
1. 27772 .8 ,,8 

2'4
2487 

15 1. 1972 .87-707 2. 6 55 

° 1.06~18 1.06L.18 1.00000 
1 1.09 90 1.0376a 1.07P7 
2 1.1~~06 1.0138 1.1a 27 

4 
1.1 8§ ·99194 1.2 074 
1.2041 ·9721~ 1·t2717. 

5 1.2~990 ·95409 1. 1710 

6 1. 27606 .93764- 1. t1080 

~ 1.~1270 ·92400 1. 0854 

i:~M§t .~0880 1. ~10zr 
9 1.~754 · ~621 1. 17 4 

10 .8 510 1.9327 

11 1.46606 .8ZL.1~ 2.04745 
12 1.5°653 .8 4$ 2.171 I 
iR 1. 54802 .~52 2.~021 

1. 2907 . · 788 2. 8024 
15 1. 3475 .84069 2.5 64~ 
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17 

~ 
qo 

0 
.07545 
.145p 
.210 2 
.26680 
·32847 

·G8197 
· 32§3 
.~.79 6 
.5237~ 
.5673 

.60t5~ 

.6~ 30 

.6 296 

.71~ 
·75 

0 
.08281 
.15911 
.2296~ 
.295° 
·~5599 

.41287 

.4661~ 
·5161 
·t6~22 
· 0756 

.6t~66 

.0 35 
·72727 
.76322 
·79749 

° 
.091$3 
.175 ° 
.25174 
·3223~ 
.38759 

.44814 
·5°45° 
·t5Zi4 
_ ° ~3 
.653 b 

.69626 

.73p6 

.~7 24 
· 1A07 
.84 05 
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~ lI!b 
0° 1° 2° 

1.0 1.0 1.0el~ 1.132~ 
1.1 1.1 1.147 1.190 
1.2 1.2 1.2403 1.2780 
1.~ 1.~ 1.

4
363 i:4Z~ 1. 1. 1. 345 

1. 6 1.~ 1. 6338 1.
6
675 

1. 1. 1. 335 1. 6~ 
1.~ LA 1.~m 1. 6 
1. 1. 1. ;29 1.A68 
1:9 1. 9 1. 9361' 1.9720 

2.0 2.0 2.036; 2.0732 
2.1 2.1 2.1;~2 2.175~ 
2.2 2.2 2.23 4 2.2~7 
2.~ 2'

G 
2. t492 2'4 05 2. 2. 2 . 15 2. 832 

2'6 2'
t 

2·
t
429 2. t868 

2. 2. 2. 447 2. 902 
2.~ 2.~ 2.~4~ 2.~94t 2. 2. 2. 4 2. 97 
2.9 2.9 2. 9500 3.0020 

;.0 3·0 ;. 052Z ;.1060 
3·1 3·1 3.15~ 3·2098 
3·2 3·2 3.25 8 5:U~~ ;·a ;.~ ; 'al88 
;. ;. ; . 14 ;.52;6 

;'t ;.~ ;'66~ ;.6;80 
;. ;. ;. 6 6 ;. ~;~; 
3'

A ;.~ ;. ~69; 3· a 5 
3· 3· ;. 717 

a'v
7 

;.9 ;.9 3·9742 .0 91 

4.0 4·0 4.0~ L .1547 
/'.1 /'.1 L.. l 4. 2bZO 
L..2 h. 2 4.2823 4.G6 8 
4.6. 4.~ /"6.860 t. ~9 4. 4. 4. 896 .5 0 

4'2 h' t 4· t922 4.6864 
4. 4. 4. 9~1 4·7927 
4.~ 4.~ 4.79 ~ 4·9005 
4. 4. 4.900 5. 0072 
4.9 /'.9 5. 0054 5·1147 

5. 0 5·0 5· 1081 5·2220 
5·1 5·1 5·2121 5.~29; 
5·2 5.2 5'6.160 5· Glo 
5·t 5.6. 5. 196 5'

t 
; 

5· 5· 5· 52;8 5 . 522 

5'6 5'6 5.6271 5.~610 
5· 5· 5.~;15 5. 688 
5.~ 5.~ 5· ;49 6 · 9~72 
5· 5. t· 9G,l . 0 ~ 
5·9 5·9 .0 ;4 6. 19 

6.0 6.0 6·1480 6. 6.0;0 
6.1 6.1 6.2522 6. 120 
6.2 6.2 6'6.661 6·

t
216 

6.~ 6'
G 

6. 08 6. GOO 
6. 6. 6.5657 6.7 00 

6'
t 6'6 6. 6710 6.8

6
00 

6. 6. U7~1 6.9 00 
6.~ 6.~ 7·0680 
6. 6. 6.9~ ~ P~8A 6·9 6·9 7·089 7·2 9 

7.0 7·0 7.1949 7·4000 
7·1 7.1 7 .~006 7.5109 
7,,2 7·2 7. 052 7·6210 
7'G 7'G 7'lllO 7.~4 
7· 7· 7· 172 7. 0 

7'l 7'6 7.~10 Ut~§ 7· 7. 7· 67 
7.~ 7.~ pm 8.1780 
7· 7· .~ 8.291; 
p ~.9 8. 8·4022 

.0 .0 8.250 8.5140 
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TABLE II.- LOCAL MACH NUMBERS BEFORE AND AFTER EXPANSION 

3° 4° 

1.1764 1. 218~ 
1.2313 1.269 
1.l1~1 1. 449Z 
1. 0 ~ 1. bo 
1. 502 1. 5368 

1. 6016 1. 6361 
1.~20 1. ~35'1 1. 26 1. ;71 
1.9048 1. 9~8 2.0077 2.0 9 

2.1105 2.149; 
2.2iM 2.2525 
2.~ 1 2'(283 
2 . '18 2. q 40 
2·5264 2·5702 

2. 6;19 d.67J.5 
2.~2 U91~ 2. L 
2.9480 2· 999 
3·0532 3.107 

3. 16b3 3.216~ 
3.2 0 ;'624 
3·

G
7;0 3· GJ:4 

;. ~98 ;'2 1 
3.5 76 ;. 537 

3.6957 ;.~645 
;.80;2 ;. ~50 
6.. 911 6..9 59 

.0200 .09£ 
4 .129; 4.20 

ij~l~ 4 ' a202 
4. a26 

. 662 h ' 2 60 
58 4. 582 

. 756 4.7720 

4. ~851 4.8857 
4. 9~ 5.0001 
5·00 5. 1146 
5·1161 5. 2ill 5·2264 5·3 

5.~82 5·4600 
5. 90 5.~760 
5. ~ 21 5· '1M 
5. ~31 5·80 
5· 7 5; 5·9248 

6. 8982 6.0418 
.0111 6. 15

A
7 

6.12~8 6. 27 0 
6.23 2 6·3960 
6.;519 6 · 5157 

6.4652 6. 6338 
6'6800 6.~32 
6. 9;2 6 . 32 
6.8070 6. 9149 
6.9229 7.1 6 

7.0381 7.2;~8 
7. 1W 7.t1 0 7.2 2 7 . 6~ 
7 · 38;8 
7.5009 n~~ 
7. 6158 7.84; 1 
7· b,,6 ~.9690 
7. 207 .0909 
~.9 69 8.2152 

.0852 8.833Q 

8.20;1 8.46~ 
8 .~212 8 ·58 5 
8 . ;Al 8.*52 
5'65 2 8. 10 
8. 757 8.9 52 
8·7953 9. 0938 

Looal Mach number after exp anaion, Ma 

5° 6° 7° 8° 

1.257Z 1. 2K3 8 1.3298 1.a648 
1.;0) 1.~13 1.G772 1. 124 
1.48~0 1. 00 1.4862 
1. 7 ~ 1.5090 h~M 1. ~768 
1·570 1. 1:044 1. 727 

1. 6698 1.~~6 1.~388 1. ~725 
1.~703 1. 5 1. t86 1. 739 
1. 727 1.90 2 1. 9 ~5 1.9~90 
1.9~6; 2.012~ 2.04 ~ 2.04f 
2.0 19 2.118 2.156 2.19 

2 . 186~ 2.2256 2.2644 2'l~8 2.292 2.~2L. 2 '
G
P1 2. 6 

2·3997 2. 10 2. 29 2 ' 62~8 
2'60~ 2 ·

t
486 2·59;7 2 . ; ~ 

2 . 14 2. 596 2.7059 2.752 

2.~23a 2.~~02 2. 8190 2. 867Z 
2. ~2 2. 12 2. 9r9 2· 982 
2. 9 12 2. 9929 ;.0 50 ; . 098~ 
3. 0t1O 3. 1055 3. 102 ; . 214 
3· 1 25 3·2175 3.2744 3· 3337 

; . 2~28 

q~~a 
3·3907 3·4527 

~+1 
3· 6074 3'F14 

3'
t 

02 3· 24li ; . 920 
; . 08 ;. 754 3 . ~~24 3. 812~ 
; . 720 ;.7904 ;. 20 ;·9;4 

;. 8r~ a ·9067 a · 98~ 4 . 0~4 
a·9 7 .0240 .100 4 · 1 4 

.0 11 4.1407 4.221~ 4·ao44 
4. 1762 4 . 259~ 4'G~1 4. ;00 
4 .2913 4.;76 4 · 44 4 · 5552 

4.4072 4.~960 4.5874 4.6820 
4·l228 4. ll2 L..~112 4. 8100 
4. 384 4.~3 0 4. ~2 1 4.93Z8 
4. ~569 4. 558 4.9 08 5· 0b 4 
4 · 733 4.9771 5. 0855 5· 1971 

4 ·9900 5.0993 5·2108 5·
G

278 
5.1085 5·2220 ~m .}. 601 
5 . 22p 5 . 6.~0 · 5922 
5.~~ 0 5· 6 i . ·5940 5. ~250 
5. 50 5· 592 5· 7234 5· 592 

5.58
t

9 5.*68 5.8~22 6. 9951 
5 . ~0 2 5. 10 6 .9 2; . 1ti4 
5. 262 6. 9 7Z ;11

t
7 6.2 7~ 

6. 9489 .094 6.24 0 6.405 
.0702 6.2220 6·3792 6 · 54;7 

6.1920 6.~/'8~ 6. 6127 6 .6844 
6.(.~7 6 . 7Z 6. ~72 Uft~ 6. 'l-3 2 6. 0 6· 7 19 
6'6612 6. ~355 6·9170 7. 1088 
6. 864 6. 653 7 ·05;5 7 .2519 

6.8115 6·9970 7.1920 7.~70 6.9g
60 7·1290 7.~~09 7. 21 

7 .0 20 7·259; 7. 82 7. 89 
7.1880 7·3920 7. 081 7 . 8A~ 
7. 3147 7·5260 7.7500 7.9 

7 .~1 7.6600 ~ . 8914 ~ : ~At~ 7 ' 6 98 7.7962 8 :~tllt 7· 9Z0 ~ . 9t 6 8 . 4~~6 
7. 82 2 .0 60 e 'G 9~ 8 · 5 7 
7 ·9561 8.20;0 8. 63 8·74;0 

8.0840 8 ' a40~ 8 .6092 8. 8968 
8.21~6 8. 77 8 . 756~ 9. 0528 
8.t 1 8.6160 8.903 9 .2095 
8. 769 8.~560 9·0520 9 .3661 
8. 097 8. 96; 9·2012 9. 5260 

8 . ~420 9.0360 9. ;508 9 . 6860 
8. 7~0 9· 1780 9. lOGO 9·8481 
9 ·00 ; 

9 ' r
OO 9· 5 0 10.0107 

9·l420 9. 620 9·8070 10.17~0 
9·2760 9 . 062 9.9140 10." 2 
9 .4110 9.7520 10.1 6 10.5050 

9° 10° 11° 12° 

1.4000 1.4~0 1.~6~ 1. 5°M 1.b46~ 1.4 6 1. 51 1.~4 
1. ~22 Uill 1. ~896 1. 23~ 
1. 107' 1. 782 1. ~12 
1.7062 1.740 1. 7747 1. 092 

1. 8066 1. 6420 1. 8~62 1.9113 
1.9096 1.945; 1.9 08 2.0175 
2.0156 2.0~27 2 .089~ 2.12~2 
2.1236 2.1 1; 2.199 2.23 8 
2 .2324 2.2713 2·3F2 2 ·3522 

2'4426 q~~ 2.4260 2.4680 
2. 66~ 2. t420 2·5858 

~:6~0 2. 136 2. 587 2. ~063 
2.£08 2'F83 2. 2 ; 

2.8004 2. 77 2. 980 2· 9482 

2 . 9 16~ ~.9665 ;.0193 3. 072~ 
3.033 .0867 ;.~16 3.196 
;.111; .2092 ;.2 6 ;'4232 
3.? 10 ·.~316 3· 3905 3· A07 
;·3930 3. 527 3·5163 3· 5 04 

U~ 3·5778 3.6440 3.W'7 
3.~040 3.ma 3. 2 

;. ~~97 3· ;02 G· 902 6.. 9762 

a:00~~ a·9~68 .0~28 .1108 
.0 58 4.1 62 4.2468 

4.1348 4.216L 4·2992 4·3847 
4.2624 4.~48g 4 .4334 

4'm
O 

4.;904 4 · 78 4·5b98 4. 2 

t:tGAa 
4 . 114 4. ~070 4. 3 
4·7484 4. 45? 4·949; 

4·7808 4·880; 4 .9860 5.0~4g 4.9120 5. 01l9 5·126'~ 5.2 0 
5 . 0~ 5. 15 2 5·2692 5.3 78 
5·17 5 5·2925 5 . 41~2 nm 5· 3133 5·433; 5.55 8 

5.~90 5· 5730 5.~048 5 .83~S 
~5 ~8 5· ~lb4 6' 530 6. 99 a 

2' 5~4 .0022 . 152 
6J~2~ . 00 7 6. 1526 6'6.080 

.0010 6.1500 6.3052 6. 665 

6 . 1~0 6.2979 6.~586 6.6275 
6.2 ~O 6.445~ 6. 1;6 6.7900 
6 .42 0 6. 59

6 
6·7707 6.9542 

6·5720 6.~4 2 6.92~0 7.1214 
6·7178 6. 983 7.08 5 7.2884 

6.86;2 7·0513 7.2563 7.~576 
7.0117 7·2072 7.412~ 7. 296 
7· 1600 7.;6;~ 7·577 7. 8026 
7 ' G09; 7 '621 7.744; ~ ·9780 
7. 600 7. 798 7·9117 .1564 

7 · 6127 ~.8;96 8.0815 8.3360 
7~660 .002

A 
8.2515 8'617~ 

~ 200 6.164 8.~50 h~27 . 760 8.~;1~ 8. 012 
8.2;26 8. 96 8 ·7780 9.0725 

8. ;91; 8.66;4 8 .9547 9.26;0 

8'r
2O 8.8;29 9. 1360 9 . ~564 8. 120 9 .0012 9.}1 6 9. a 0 

8. 7~1 9·17 ~ 9'l02O 9.8 6~ 
9.03 0 9·;52 9. 877 10.046 

9·20}0 9·5286 9.SZ47 10.2482 
9 · 3679 9 . ~044 10.0 53 10.~92 
9. 5360 9· ~ 10.2570 10. Z67 
9,~Oa2 10 . 06~ 1O.~~10 10.8 67 
9. 7 0 10.24 5 10. 60 11.07 5 

10.0460 10 .~83 10.8~~ 11.2900 
10.2190 10. 1~2 11.0 11. 5092 
10. 3i2; 10.80 7 11. 245

A 
11. 7250 

l.O . ) 80 10.9
A

42 11.~50 11·949; 
10·7460 11.1 ~O 11 . 670 
10.9260 11.;7 2 11.8 76 

NATIONAL ADVIS ORY 
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13° 14° 

1.5~68 1.rl06 
1. ~ 22 1. 160 
1. ~Z2 1.6~12 
1. ~ 7 1.~ 08 
1.442 1. 788 

1.9420 1. 9827 
2.06[,0 2.0912 
2.1 ~O 2.20;0 
2.27 0 2 . ~17~ 2.;9;; 2. 34 

2'610~ 2'65~ 2. 30 2 . 7 1 
2.~5~ 2 ·7996 
2. 74 2.9250 
2.9996 3·0520 

3·1263 ;.1812 
; . 2~30 3'Gl 12 
3.3 23 3. ~2 
3·5137 3·57 3 
3.6460 3· 71;0 

3·7792 3. 8~1O 6. 9157 G·9 97 .05;2 .1305 
4.1910 4.27;0 
4.;;16 4·417; 

4·[,730 [,.56;A 
4.611;5 4 . ~11 
4·7609 4. 61? 
4.9080 ,.0132 
5. 0557 5· 1672 

5· 2064 
5'r

19 
5· 3575 5· 797 
5'2111 5· 396. 
5· 659 5·800 
5·8216 5· 9637 

6. 9828 6.1300 
.1427 6.2980 

6r5~ 6.~6Ao 
6. 69 6. 3 2 
6. 362 6.81;3 

6.8080 6.9902 
6.9750 
7.1470 

7.1686 
7.;488 

7·321; 7.ma 7.5000 7·719 

7 .67~2 ~.9086 
~.8~4 .1000 

.0 0 8.29;7 
8.2262 8 ' ~AI0 8.4156 8. 96 

8.60~~ 8.8920 
8.79 9.0967 
8.9924 9.;0~ 
9.19;4 9·51 
9·3910 9·7287 

9 ·5932 9.9~3 
9· 79~5 10.1 ~O 

10.00 2 lO'g8 8 
10 .2177 10. 158 
10.4;1; 10.8452 

10. 6~6~ 11.07'18 
10.8 ~ 11.3155 
11.08 0 11. 5550 
11.;1;5 11. 7G98 
11. 5420 12.0 7; 

Ii. 7748 
12:0092 
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TA8Lll II .- LOCAL llACB lIUI!lIERS B!l'OQ AND APTER EXl'ANSIONS - Concluded 

lib 
-~ 15° 16° 17° 18· 19° 20° 

1.0 1.6046 1.6982 1. 6721 1.706U 1.7~08 1. ~76A 
1.1 1.6498 1.6 3~ 1'71~9 l.p22 l.~~~ 1. 2 
1.2 1. ~256 1. ~59 1.~ 1 1. 292 1. 670 1. 8990 
1., 1. ~8 1. ao~ 1. 1 1.9213 1.9510 1. 9928 
1. 1.9 0 1. 0 9 1.9859 2.0223 2.059 2.0958 

lot 2 .01~2 2.0t~8 2.0927 2.*08 2.16~~ 2.2064 
1. 2.12 8 2.1 7 2.2047 2. 38 2.283 2.~32 La Z .2418 2.2812 e.~l~ 2.~ 28 .2. 4OU t AA 1. 2.,582 2·3988 2. 0 2. 828 2. ~2~~ 2.t980 1.9 2. 768 2·5193 2 ·527 2.6072 2 . 52 

2.0 2·59Sh 2. 6~36 2.6892 
tAg~A 2. 78~~ 2.8~05 

2.1- 2.~20 2'b 90 2.8164 2·915 2.9 ~9 
2.2 2. 73 2. 9~2 2. 9M2 2·99 7 3.0~~~ 3·100 
2., 2 .9752 3.02 1 3·0 4 3·1335 3.1 9 3.2450 
2. 3.1056 3·1601 3.2155 3·2720 3·3305 3 ·3908 

2.~ 
, .2,68 3·2947 3 .~§37 3.41i O um U9~ 2 . ~:mt 3.4t12 3. 30 '.55 1 

2.~ 3.5 90 3· '50 3.~18 '.7702 ,.Sh08 
2 . 3.6~S 3· A102 3·7794 l' 93 l·9222 l·9910 
2·9 '.7 1 3· 536 3·9262 .0050 .0767 .15 5 

3. 0 ~.'235 UZ7+ 4.0752 4.1534 4·23'>2 
4'r

80 
3·1 . 065~ 4.2258 4r~2 4 . '9~~ 4. 832 
3·2 4.211 4'fl~ 4.3792 4. 6 1 4·557 4. 515 
3.~ 4 .3573 4. 50 4.~54 4. 288 4.~240 4.8240 
3· 4·5071 4·5990 4. '5 4·7920 4· 937 4·9990 

U 4.6575 4.7546 LSfg7 4. 9586 5.0662 5.1768 
4.8105 4.9129 5·0 3 5·1279 5·2410 5.3480 

3.~ 4.9649 5. 07p 5.1840 5.~OOO 5.~00 5·, 35 
3· 5·122, 5·2, 5 5·3526 5. 750 5· 015 5·7325 
3·9 5·2810 5·4007 5·5248 5. 521 5·7870 5·9255 

4.0 5·~W 5·5682 5·6983 Ui~~ um 6.12205 
4.1 5. 0 6 5· 7380 ·t· 876O 6·3230 
4.2 5·7718 ~.910' .0560 6.20~ 6.~628 6. ,270 
4., t· 94OZ .085

a 
6.231' 6·394 6.5622 6. 7,75 

4. .110 6.26, 6.4245 6.5913 6.7657 6.9 90 

4 . ~ 6.28~0 6'lliO 6.6~ 6·7880 6.9~25 7·1667 
4. 6.t5 0 6. 2 2 6.80 6. 9895 7. 1 4

S 
7·

t
887 

4'
b 

6. 35~ 6. 813t 6.999~ 7.1950 7·t9~ 7. 161 
4. 6.815 7·002 7.197 7'i028 7· 1 9 ~.~1 4 . 9 6.9Q97 7.1940 7.3998 7. 170 7·8U45 . 0 5 

5.0 . 7.1850 7.,895 7.60n um 8.0722 8. 3247 
5·1 7·ml 7 .58~2 b·81~O 8·,°'6 8.

a
7 0 

5·2 7. 0 7.78 6 .0250 8.276~ 8.5~ 8. 250 
5'G 

7·7576 ~.99'0 8.~09 8.506 8.7 68 8.0850 
5· 7·9545 .2006 8·420 8·7395 9.0345 9·3490 

5'6 8.1532 8.~115 8.6867 8.9772 9.28M 9·Q19C 
5· 8. 3

6
50 8 . 210 8.91~0 9·2207 9.~4 9.8~ 

5 . ~ 8.5 20 8.8~7 9.~8 9·4682 9. 12, 10.1 
5· 8·7695 0.0 64 9' t 7 9·7218 10.082 10.4687 
5·9 8·979' 9.2930 Q. 235 9.9784 10.3580 10.7670 

6. 0 Q.1Q66 9·5212 9.86~0 10.2410 10.6410 11 . 0~0 
6.1 Q 'i 152 9·7552 10.11 8 10.5085 10·9297 11.3 0 
6.2 Q. 356 9 .. ~920 10.p32 10·7820 11.2232 11.7025 
6., Q.8628 10. ,40 10. 314 11.06~S 11.~272 12.0292 
6. 10.0896 ,10.47QO 10.8990 11.,4 2 11. 354 

U 10.3226 10.7288 11.1668 11.6~~7 
10·5590 10·9825 11.U41, 11.93 0 

6. b 10.7995 11.2410 11·721 
6. 11.~450 11.506~ 12.0092 
6.9 11.20 38 11. 774 

7·0 11.'S))"4 12.0465 
7.1 11. 10 
7·2 12.0600 

Local Kaob number alt~r expanaloD# IIa 

21° 22° 23° 24° 25u 

1.80t8 1.BW±§ 1.8726 1.9148 1. 950~ 
1.85 0 1. e9~~ 1.9268 1. 9621 1. 9~7 
1.93~2 1.61~~ 2.0065 2.0431 2.000 
2 .02 8 ~:d~ 2.1025 2.1402 2.1

A
81 

2.1338 2.2100 2.2491 2.2 86 

2.2t 55 2.28~ 2·mO 2'r~' 2.b065 
2.~ 30 2.40 2. , 0 2. 8b~' 2. tt20 
2. 860 2'62~ 2·5735 2. 182 2. AS 
2. ttO 2. 59 2. A052 2. ~a15 2.7Z 9 
2.74 0 2.7926 2. 401 2. 99 2. 0 01 

2.87
A

5 2·9292 2.9801 3·0320 3. 0850 
3.01 2 3·0715 3·124° 3.1788 3 .2~59 
3.1582 3.2150 .J ~2720 qm ~:~i6 3· £036 3 ·3619 4225 
3. 501 3 ·513 3.5775 3. 421 3·7105 

3 . 60~0 3 .66~~ ,. ~362 3.8070 ,.8lag 
3.75 0 3·8.2 ~. l85 ,.9125 .04 

,.9
1
', , .98H .0 35 .i1i25 4·22'9 

1070 .151 4.23~ 4',180 4.4ge5 
4 .2375 4·3220 4.4e 4. 962 4.5 0 

4.4050 4.~~~ ",.5~5 4.6800 4.7765 
4.57~8 4.70 2 4.8680 4.9710 
fr·74 5 ht85 4'mO ~:~m 5·1700 

• 92l>0 5. 0329 5· 5 5.3~40 
5·1080 5.2196 5· 3370 5·4581 5.5 38 

5. 2a58 5 .~115 5.53~ 5. 6645 t' 7995 
5 . ~ 9 5. 085 5.7i 6. 8770 .0205 
5. 730 6. 8080 t.9 68 .0945 6.2460 
~.87OO .0130 .1 19 6·3175 6.4780 

.0710 6.2220 6.3800 6.5455 6·7190 

6.2b~3 6.4360 6.6040 6.7800 6. 96
a
O 

6.~ 0 6.6~5 6.8'4
6 

7.0200 7·21 5 
6. 9~ 6.8 0 7·070 7·2680 7.4n5 
6.91 7.1100 7 .309~ 7 '1210 P 39 7.1./jl0 7·3440 7·557 7· 830 .0210 

7· t700 7. ~850 ~. 81.20 8.0500 8·3025 
7· 043 ~:oAzog .0130 U~S5 8'a9~5 
~.8W40 8· t400 

8.9026 
8 9 5 

.0 75 8'i42O 8. li6 pm 
8·3395 8. 060 8.89 9·2025 9·5 

8 .~96o 6. 8800 9.1840 9.&100 9.8~ 
8. 5~0 9· 1600 9.4820 9. 2~O 10.1~ 
9 .12 ') 9.U4~0 9 '7~0 10.1! 0 10.5 72 
9·t01O 9.7~5 10.1 0 10.~ 20 10.9108 
9. 820 10.0 0 10.42 0 10. 00 11.2893 

9.9760 10.P30 10.7600 11.2040 11.6763 
10.2707 10 . 700 11.1040 11.5740 
10. ~btO 10.9980 11.~570 11·9550 
10. 0 ll't~O 11. 200 
11.2060 11. 0 

11·
a
340 

11. 714 

26" 

1.9860 
2.0340 
2.11Z, 2.21 
2·3287 

2.U484 
2·5759 

~:~~ 
2. 0912 

3·1395 
3-293t 3.~50 
3. 130 
3· 7795 

, .9~18 
.1 60 

4'r
75 

4. ~2 1 
4. 35 

4.6785 
5 .0~L2 - .2 0 
~.4970 
5.7150 

6:n&s 
6 'iOa9 6. 4 5 
6.8985 

7.1575 
7 .~5 
7· 9 ~ 
~ .9796 .271 

8.~~05 8. 00 
9·2020 
9.~2L8 
9· 7 5 

10.22~ 
10.52 0 
10.96 
11.3620 
11. 7680 

27° 28° 29° 30° 

2.0235 2.0600 2.~68 2.1~20 
2.0712 2.1092 2. 65 2.1 52 
2.1560 2.1938 2.2322 2.2709 
2.2

ta
7 2.2960 2',361 2 ',769 

2·3 9 2.4100 2. 506 2. 940 

2·t9oo 2't~25 2.576~ 2.6238 
2. 200 2. 55 2.~10 2.7570 
2. ~561 2.8032 2. 510 2·9015 
2 ~70 2·9470 2.9~85 3. 04g5 
3.0422 3 ·0959 3·1 97 3·20 9 

3·1945 3. 2519 3'r
9O 3·3702 

3·3510 3·4n 3· 72a 3.53~9 
3· 6128 3·57&2 3· 42 3.~0 5 
3· 795 3·7470 3·8170 

" 875 3·8495 3·9225 3·9972 .0730 

4.0262 4.1~ 4.1838 4.2652 
4.2066 4.2~ 4.3750 4 .~6'0 
4.3~22 4'i 5 4.5725 4. 660 
4·5 54 4· Sf' 4.7~tO 4.87 8 
4.780 4.8 1 4 .9 ° 5·0995 

4.~822 5·0900 5·2030 5· ~179 
5·1900 5.,0~ 5 .~52 5.5~20 
5'i04O 5· 570 P 90 
5. 240 n~69 ~.8958 .0'90 
5·8502 5·9931 ·1400 6.299' 

6.0840 6.2
S

65 um 6. S600 
6·3245 6.480 6. '50 
6'a12O 6·7460 6·9285 7·1220 
6. 75 7·1025 7·2100 7.4160 
7·0900 7.2895 7·5000 7·7200 

7. t 600 7·
a
755 b. 800O 8.0iOO 

7. 412 ~. 700 .1120 8·3 15 
~.9'00 .1760 8·4~50 8.71 J 

.226
6 8'k9OO 8·7718 9 .66~5 

8.536 8. 195 9·1218 9.43 5 

8.e~5 9.1580 9.~820 9.8260 
9·1 5 9.~~5 9·mO 10'~b6 9.~270 9· 7 0 10. 5 10. 
9. 80~ 10.2400 10.6W 11.0 50 

10.246 10.6 65 11.0 0 11·5400 

10.6265 11.0~6o 11·5160 12.0220 
11.0180 11.4 60 11·978 
11.~60 11.9220 
11. 51' 

NATIONAL ADVISORY 
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20 

~ lib 0° 1° 2° 

1.0 1 0 ·90724 0 .85100 
1.1 1 ·94222 .89109 
1.2 1 .94939 ·9°167 
1.~ 1 ·95151 ·9°63° 
l. 1 ',95232 . 90701 

l.t 1 .95205 . 906 1~ 
1. 1 ·Q5 145 .9042 
l.~ 1 . 0500~ . ~0151 
1. 1 .9a08 . 94ll 1.9 1 ·9 56 .89 

2. 0 1 .945°4 . 8~2 18 
2.1 1 .943

t
3 ;8 893 

2.2 1 .941 9 . 8853~ 
2.~ 1 ·°4°51 .8817 
2. 1 .,93730 . 87832 

2'6 1 .935~t .87396 
2. 1 .933 . 8lOO~ 
2 .~ 1 ·°3°40 .8 5 
2. 1 .92891 .86210 
2.9 1 . 92725 .85754 

3.0 1 .92417 .85269 
3·1 1 ·92232 .8a032 
3·2 1 .02014 .8 624 
3 . ~ 1 . 9 16~3 . 84237 
3· 1 .Q15 2 .83832 

3' t 1 .91317 . 83493 
3 · 1 .91113 .83064 3.~ 1 .90881 .8267 
3· 1 .9069t . 8229~ 
3·9 1 .9050 . 8191 

4.0 1 .9°3 14 .81531 
1..1 1 .Q0057 .81090 
L..2 1 .89917 .80717 
L. . ~ 1 .8~622 . 802~2 
4. 1 .89351 .798 1 

L. ·t 1 .89199 . 79481 
L.. 1 .89018 . 7~125 
4 '

A 
1 . 88755 ·7 6a3 

4. 1 .88735 .782 1 
h. 9 1 . 88360 ·77862 

5·0 1 . 88232 . 77476 
5·1 1 .87976 .7l 1n 5·2 1 .87740 ·7 7 
5 .~ 1 .87542 .76370 
5· 1 .87294 .75993 

5·t 1 . 8l1~6 .75556 
5· 1 .6 8 5 . 74213 
5'l 1 .86733 .7 8~7 
5· 1 .86512 .74459 
5·9 1 .862'>2 ·74111 

6 .0 1 .86052 . 73744 
6 .1 1 .858~~ .7337l 6.2 1 .856 ·7297 
6.~ 1 ,85460 . 72674 
6. 1 .85222 ·72277 

6 . ~ 1 . 84960 . 71389 
6. 1 . 84po . 71516 
6 .~ 1 .84 03 ·71282 
6. 1 .84L.6~ .7087a 6.9 1 .8416 ·7047 

'7 ·0 1 . 83952 ' lO135 
7· 1 1 .83705 • 976~ 
7·2 1 .83539 . 69477 
7.~ 1 . ~32Qb . 6~014 
7· ' 1 .83026 . 6 692 

7 . ~ 1 .831~ . 68;88 
7· 1 .827 . 68020 
7' A 

1 .82479 . 67668 
7 · 1 .8222; . 61242 
~.9 1 .82043 . 6 952 

.0 1 .81816 .66627 
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TABLE II I .- STATI C PRESSURE RA1'19 ACROSS EXPA NSION WAVES 

Ret i o ot st a. t i c preesu re after to s t at10 pre s.ur. befo re expans io n , Pa/Pb 

3° 4° 5° 6° 7° 

0 .80486 0 . ~6192 0 '7T~ 0. 68896 0.65588 
. 84~00 · 0315 ·16 7 ·72819 .6927~ 
.8

t 
~ 1 .81749 . 7~ 27 ·74080 . 10~t 

.8 2 5 .82202 . 7 284 .744~6 ·70 3 

. 86361 ,82165 .78169 · 743 3 ·70671 

.86205 .818
t
5 . 77832 . 73~67 · Z0 13

t .858
t

l .815 1 .7la03 · 73 69 ' 9~2 
.855 ~ . 61159 · 7 ~3 . 72739 ,68 6~ 
.8a11 . 80630 .761 9 ·72019 .6806 
.8 615 ·79856 · 75373 ·71173 .67047 

.84172 · 7~21 Z ·74692 · Z0301 .66 1 5~ 

.83644 .77l · 74007 · ~t 17 .6~~ , 

.8312a .780 1 · 731l 2 . 6 04 .6 9 

.8266 .7l403 . 72~ ° .6l861 . 63279 

.82126 ·7 729 ·71 32 .6 82~ ,62225 

.81507 ·7597° · Z0781 . 6a8~1 . 61160 

. 80~t .7ag22 · 9983 . 6 9 1 . 60185 

.80 ·7 49 . 69245 . 64069 '5~57 . 79 88 ·73947 . 68452 . 6311 .5 20~ 

. 7943° . 73230 .67538 . 62285 ,5731 

·7889 1 .72644 . 66790 . 6141~ ·563°5 
·78316 ·71 97 .65964 . 6052 .5a329 
.77736 .71176 .6a139 . 5~522 ,5 ~oo 
.712°t ' l ou7 . 6 t'~ . 5 631 ·53 38 
· 7 59 · 98?8 .63 1 · 57808 ·52429 

· 75~84 . 6~09Z . 628l a · 5693° . 5~95 
.7a 33 . 643 .620 . 56°32 '60 20 
·7 77 . 67771 . 61325 . 56226 :4~~~ · 74320 . 6l09a . 60509 · 5 325 
·137°2 .6 47 · 59735 · 53577 .47962 

·73244 . 65834 . 5894~ . 52725 .4l074 
.72705 .b~l2 · 5821 · 5 19~2 .4 191 
· 72102 .6 3 .5lt25 . 510 4 

'~r .71563 . 63 79 .5 ~1 ' ,0343 · 72 
.71027 .63205 ·559 9 · 9552 .4344 

. 70543 .52568 .5,t43 .48754 .42920 
' lOC~7 .61909 · 5 03 . 479Z0 ,42124 
• 94 2 . 61274 ·53871 .4Z2 4 . 4125~ 
. 6~0 11 . 6063 ' ·53206 .4477 .4053 
. 6 548 . 60051 · 52542 . 45755 · 39757 

. 67988 · 5~4 14 ,51803 ' \2026 , 3~045 

. 6p2Z · 5 7~4 ·51132 • 357 ·3 317 

.6 ~1 .582 2 : a~t08 .43609 '3l~4 . 66 80 . 57631 .49~ .h2890 ·3 9 

. 65977 · <7°52 .42487 · 36123 

. 6,448 · ~b46 3 .48~19 . 41~3 6 . 3a428 

.6 9~6 · 55861 .47 79 ·40 55 . \735 
. 61;~97 .5a26O . 4r23~ .40172 .~ 070 
. 63 97 .5 701 .4 6t . 3~548 · 3 342~ 
. 63395 · 54076 .459 1 ·3 913 · 3277 

. 52~39 · 5~44~ · ta~39 · 382~3 · 321°3 

. 62 10 . 52&9 · Ia7 · 37595 .311;50 

. 61999 · 52 29 ·44 5 .3l031 · 3°875 

. 61557 .51851 .43559 .3 418 ,; 0259 

.61019 ·51297 .42970 · ;5792 .29620 

. 60548 ·5°786 . 42~7~ .3
t

196 . 290~~ 
. 60082 ' ?,0297 .41 0 · 3 594 . 28a 
· 59702 · .9771 ·41270 -34012 .27 ~2 
: §~~~l .4~1Ql .40691 . ;3a~6 .2l§ 9 

.4 763 .40112 ·32 4 .2 .05 

. 58302 . 482la ·39612 , 32324 .2626
A · 57789 .4759 .~9066 .320~2 . 2571 

· 57327 .h7145 .38506 ·312 7 .25194 

• 56~2~ · 56 3 
. 4bb2~ 
.4611 

.37~90 
· 37 37 

.~ 0719 
· 3° 139 

.24b79 
·24171 

· 55Q86 .45621 . 36m .29695 . 23681 
· 55541 ' \2°59 ·36 . 2~17t . 23171 
. 5a118 · 63} . 354

02 .2 67 .. 22705 
. 5 658 .441, 3 . 3a 08 .28198 .22229 
· 54279 ·m5G jtt~~ :~m~ . 21790 
, ~~827 .4 20 .21322 

8° 

0.62488 
.65930 
.61194 
.67'+61 
.67176 

.666r .660 1 

.6~ ° .6 41 

.63216 

.62203 

. 61140 

.60121 
·59045 
·579°5 

.56745 

.5a7 3 
·5 711 
· 5371 
· 52582 

· 51517 
' a054~ 
• ~50 
.4 5~ 
·4752 

.46607 

'M6
13 

• 67(, 
.43

A
14 

.42 32 

.4192~ 

. 4100 

.401~ 

J~(t9 
· 31624 ' .3 783 
.3600 
. 34ft6 
·3 5 

·33680 
·32662 
.322 1~ 
. 31a8 
.30 10 

· 30087 
.2~42~ 
.2 7~ 
.281t2 
.274 3 

.26819 

.26209 

. 2?,59
t . 2t41 

.2' 30 

.23864 

.23291 

. 22770 

. 2220~ 

. 2166 

. 21166 

.206t7 

.201 4 

. 19697 

.19210 

• 187a7 
.182 1 
. 178~4 
.1l' 9 
. 1 979 
.16551 

9° 10° 11° 12° 

0 . ~948~ 0·56608 0· 53921 0. 5132a 
• 279 'tgll15 . 5697~ · 5h23 
. 6~901 · 0823 · 5~93 ·55105 
.6 159 .61019 · 5 005 .5a075 
. 63872 .60612 · 57570 . 5 610 

. 6324~ ·599°8 · 567°6 ·53837 

.6249 .5§139 · 5a~66 ·52863 

.61572 .5 111 . 5 86 ·51731 

. 60'i~6 · 5lo~0 . 537'i2 . a05~1 

.595 6 . 5 0 8 · 52573 . 93 7 

·58523 ·54831 · 5 1 3~1 .481t4 
.5l282 ·53622 ·aOl ° .466' 7 
·5 la2 ·52471 · 0940 : ill~3 .55° 3 ·51223 .4l630 

.4302t . 53839 · 5°°97 ·4 415 

.52U2 •4891a ·45188 ·41744 

. 51 1 .4p2 .43999 .405~ 
' a0601 ·4 46~ .h2p6 .3~3 
• ~476 .t".a3O .41 10 .3 170 
.4 2b9 · 310 .40476 · 36972 

.4Z2oo .43 14~ .36323 .3a841 

.4 1~4 ·4199 . 3 213 ·3 Z40 
'!:.a0 3 .40936 .3l115 .33 10 
• 040 .3~~26 · 3 07a '· 32543 
.43031 .3 63 ·3497 ·31502 

.42036 .3F~ .33972 .3046t .4 10~ ·3 ~ · 32991 .2~45 
·400 :5a8~3 .3 19~4 .2 49~ 
·39°91 .310 ° .2Zt3 
.38192 .33887 ·30117 . 2 28 

.31201 .330~6 .29171 .2t~20 

. 3 ~2b .320 (, . 28~5 .2 48 

. 3a 66 .~11~ .24023 
·3 578 ·300 : ~l57~ .231~2 
. 33726 .29518 .2573 .223 4 

. 3287~ .28~3 3 ,24945 ,21636 

.32OZ . 27 91 . 21,155 . 208~ 1 
·312 5 .2Z 11~ .23

t
95 .200 8 

·30495 . 2 32 .22 59 .1~411 
.29765 . 25590 . 21926 .1 731 

.28954 . 248a9 . 21226 • 1805a 

.28274 .241 3 . 20~~3 .ll4O :mn .23426 .19 Z .1 774 
.22755 .1~21 .16~5 

. 26122 .22099 . 1 588 . 155 5 

.2N° .21~55 . 17966 .14997 

.2 7 6 .20 O~ .lp80 ·l4435 

. 21;146 .20187 .1 791; . 1~901 

. 23524 . 19573 .16220 . 13~l9 .22910 .19003 .15677 . 12 2 

.22294 . 18~ 'i4142 . 12~72 

. 217°2 .17 3 · 639 . 11 99 

.21O
g
1 . 1paO .14131 .11450 

.205 t ·17 ~ . 13628 . 109~6 

. 2001 .1628 .1315; .105 3 

. 1~461; . 15796 . 12709 . 10164 

.1 ~22 :i4~~ . 12262 .09761 

.18 ~ .11834 .09~73 

•17U .14~5Z .11403 .0~001 
.17 1 . 13 9 .11036 .0 631 

. 16~; 1 .13449 .10610 .08283 

. 16 75 . 130;6 .10222 .07961 

.16009 .12612 .09854 .07629 

.15557 .12 1~2 . 0949~ .0731; 

.15135 .11806 .09153 .07013 

. 14704 .11456 .08818 .0672; 

. l4Z87 .11°55 .08486 .064~1 
. 13891 .10702 .08180 . 06 172 
. 13496 . 10;50 .07870 .05902 
.13 10~ . 10018 .075l8 
.12117 .09691 .072l5 
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13° 14° 

0.48875 0 .46512 
.51571 .490~4 
· 52394 

1~~ ·52301 
·51755 90 ~ 

·a0922 . 8197 

: 4~m ·47123 

: M~aI .4p60 
.4 314 .43408 

·44600 . Po°9g .43698 . 074 ' 
·42376 .3~425 
·41117 .3 I II 
·39824 ·36823 

.385~1 .3a531 

. 3p 7 ·3 311 
·3 123 ·33°99 
.3489

A 
·31853 

·3372 ·3°726 

·32612 .2~a66 
· 3l448 .2 76 
·3°338 .2l400 
.2~30a .2 3~ 
. 2 25 .253 

.2l2 59 .24355 

.2 275 . 23a90 

'ill4O .22 61 
. 02 .21t69 
.23520 . 20 91 

.22630 .19869 

.21801 .1~0~9 .20982 .1 2 1 

.2°Gt2 

. 19 9 
.lp10 
.1 781 

.18657 .16062 

.17950 . 1,317, 

.ll211 . 1 731 
.1 5 (, . 1410~ 
.159?3 .1348 

'i4288 .12895 
• 681 .1233~ 
. 14096 . 1172 . 13529 .112 2 
. 12955 . 10758 

. 12441 . 10268 

.11~6 .09798 

.11 8 . O~~')O 

.10~62 . 0 913 

. 10 88 .08502 

.10046 .08101 

.°9613 .07720 

.0~211 .Op53 

.0 791 .0 9*~ .08424 .066 

.08059 .06345 

.07700 .06031 

.07364 .O5ll1 

.Ol032 .05 5 

.0 715 .05173 

.06416 .04914 

. 06 1~ . 0466~ 
.058 .04426 
. 05574 .04196 
. 05~14 .0;979 

. ~062 

.0 825 

.. 
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~ ·~b 
15° 16° 17° 18° 

1. 0 O:~~i .1.2075 o :~m 0 ·}7981 
1.1 :l±m :aZm 1.2 .472 4 ·1.2 587 

::~ :t~H .Wt602 .h22h7 .40011 
.4}970 .41572 · }928} 

U :ill55 :l:im .40604 . }8257 

:~mi .}7117 

U . 4}2}9 .40652 '}l782 
.4195} :5~m . }6878 ·3 51.2 

1. 9 .40659 ·35578 .}}209 

2.0 Jm~ ·36657 :~mo .}181} 
2.1 :WM .30531 
2 .2 . }6662 .}15~ . 29166 

U :§5m · }lb38 .}018 :mu · 31363 . 26907 

n :~iN · 30091 :~zm .~}28 

.}02S5 .~~~~8 · 165 

U : 2l49~ . 26ZhO .22~9 
• 2911} .2 088 .21 5 

2.9 .27951 . 2531,1 .22971 .20670 

3·0 .26804 .21.267 j~N :img 3·1 :~N :mn .198A~ 3·2 :m7J U . 2}6~9 .21180 .1811 
.2264} .20208 .la002 .159a2 

U :~~6~~ .19286 :m~I · iG'}l . 18}88 · 319 

U .19~85 :m~8 : ia~}~ . 1}~ 

:~sm .12 02 
3. 0 . 15q1t . 138S9 .12106 

".0 :tP~~ :~mt .1}178 .,1404 4 . 1 " 5~61 .12478 . 1071 4·2 .13721 .11817 .1n 1 

U .~o .13047 .11203 .09578 
• 7 . 12}93 . 1~585 .09°,6 

U .13787 . 11776 .1~018 : g~~~~ .1}150 .11172 .09460 

U .125~8 .1Ofu . 08046 .07507 
.119 6 .10~65 .oBU5} :~m 4.0 .11} 7 .0')/,9 .07972 

5· 0 .10825 .0'l046 .07528 .06222 
5·1 :~agi . ')8572 : gl~8g .05S~ 
5 ·2 · ~8116 .05L6 

~:£ : ga~zg · )7661 .06207 : gm~ .07267 . 05921 

n .0842~ . 0687} .OF66 : glti~~ . 0800 .0640 1 .0 }1 

U . 07592 .061}4 .0 916 .0}911 

: gZ~~ .05792 .04617 .0}648 
5· 9 · ?5u62 .Ob}}2 .0}405 

6.0 :g~'tf~ :gam .oh062 : g~~~~ 6.1 :mn 6. 2 .058}1 .04579 .02752 

U : g~m · J4} 1~ .:)}~L:) . 02554 
.04059 .0}11° .02}79 

U .04945 .0}810 .029 16 .022"7 

:gtttu . 0}592 :g~~tl . 02047 

U . 0417} :ml~ .02}7} 
6. 9 .0}939 .,)297} 

7· 0 . 03727 . 02792 
7 ·1 : g~m 7.2 

TABLE III." ST ATIC PRES S ORE RATI O A'::ROSS EXPANSION WAVES - COQc luded 

Ratio or .\.'10 pr •• su~ Arter to atatie prclaure before • .J:II~'1on. P';Pb 

19° 20° 21° 22° 2}0 24° ~5° 26° 27° 28° 

0 .}605 0 . }1.210 0 ·}t450 0.30768 0 ·29152 0:~1;t~ o:~mt o:m~ 0.2}}24 
.2lW21· 

0.220}4 

Jm :ml~ .} 101 :ma~ Jg~~ .}1.272 : ~~7~ 
:Hg~ · }5814 :Bg~ :Hm .}0180 

· }5021 .29}OO .275~9 
.}606 : m~!l . } ln2 J~; .282}4 .26522 
. ;490 .}0802 .27059 . ~}38 
· }}62 · }156l, .29525 :~m~ :ill~ · 050 

. :;~~c :~gm :~~m . 22801 
.24971 .23228 .215}5 

. 2!l6~~ :m21 : m~~ :~m~ :~~~4J :i~6~ . 2 2~E .248~ .'~4~5 .2699 .2}00} .21158 .1r,OZ 
:illE~ .2}679 :~m~ :t~1l4 .1 }11 .1 Z67 

.22407 . 17180 .15 91 

'2}2!i 
.21256 :mA~ :m~~ .16095 .14604 

.2205 .20092 :iag~~ .1}63} 

:iO~; . 19OO} :m~~ :m~ :~~ :um .1}154 
" ~795 .152}5 .'}66A .1225} .10969 

: m~~ .15912 :~~ :~m :i~6 .10167 

.1589~ : t,~~~ : gam . 1259} :~~m . 09872 

· t601} .1}312 .11795 : gam .08062 
· 159 .12511 .1l027 . 0970~ . 071,40 

.'}}~8 
.
117r . lOU} .~0}5 .07890 .0686~ 

.no 1 .0 §9} :glm . 06
a

, :m56 : ~t9~ : gioo~ .07 05 .05 0l 
:~aE§6 . 0 a95 :gm§ . 06229 .gap 

.09079 . 07 21 .05750 • ,99 

:~m .~BU91 :gm~ . 06226 : ga~i~ .01,49° 

:g7m .05755 .04112 
.08700 . OZ~15 : g~a~6 :gam 

.01,479 : gm~ . 08162 .04130 
.076/,9 .06 59 .05431 .04540 .0}775 .03125 

:gli~ . 06018 'OG033 .041BU :gS~25 . 02847 
.05605 : ~;6a . 03~7 ;~~ :g;~lg :ga~~ . 03 9 .02~2 

:m~~ .0}257 . 02 1 • 127 
.05473 .04501 .02992 .OZh07 .01925 

:gm~ .04179 .0}}91 .02?}9 .02191, .01741 
.0}S72 :gm~ . 02506 .01~ :gml .04446 .0}592 .02291 . 01 

.041}8 .0}321 .02642 .02096 .01esO . 01275 

.0}852 .03072 .02/,16 .01910 .014 5 .01145 

.0}577 :gm~ .02228 .017S4 
.013u} .010~~ 

. O}}~ .02045 'OiG .01212 : ~iQ5 . 0}08 .02415 .ol87} .0 }9 .01092 

.02662 .02226 .01713 .01306 .009837 

. 0265} .02047 .01~~5 . 01182 

•
024r . 01882 .01428 

.022 2 : m~~ . 01}02 

.021 2 

.019}9 .01454 

.01790 

\ .oz. 

:flm .25786 .21.29} 

j~m :~mg .25909 

.24860 .2}285 .2182} 

.23670 .2.2:11':) . .::0051 

: ~~ol .20~00 :m~~ .1~80 
• i 9963 .1 O} .17125 

.'876~ .1Zi04 :iG~ :~Z~9 .1 ~h 
.15 1 .1}7 
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.12975 .11792 

.1}261 .1200~ .10867 
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.ga04A 
.08009 :glE~~ .0 t~ .oW2 
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~l~~a .06170 :ga&a~ .056H 
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. 03786 .0}lC3 .02663 

.0}U4} .02675 .02}89 

:mG~ :gm? .02i12 
. OlQ20 

.02570 .02105 .01713 

.02328 .01891 .0152~ 
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:gm6 
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NACA TN No. 1143 

TABLE IV. - PRESSURE COEFFICIENT BASED ON FREE-STREAM DYNAMIC PRESSURE 

1.0 1.25 

-1.42857 -0.~~9 
-1.3§714 -. 6 &Z 
-1. 2 5~1 -. 822 
-1. 142 6 -' l~143 -1.00000 -. 000 
-.85714 -'44857 
-. 71429 - . 5714 

-'41143 -. 36411 
-. 857 -. 2~ 9 
-. 285~1 -. 1 286 
-. 142 6 -. 091429 
0 0 

. lM86 . 0~1~9 

.2 ~71 .1 2 6 

.42 47 .2l429 
· 571 3 .~ 571 
.71429 • 5714 

.85714 .54857 
1.00000 . 64000 
1.1M86 • ~31~~ 1.2 ~71 • 22 6 
1.42 57 .91429 

1. 71429 1.0~714 
2.00000 1.2 000 
2,28571 l.t6286 
2 . ~714~ 1. 4~71 
2. 571 1.82 57 

3.14286 2. 0ll43 
3 . ~2857 2.1942

4 t ·71429 2. 3Fl .00000 2. 5 000 
4.28571 2.74286 

4 ' A714~ 
~ : 141§ 
5.42!:l57 

2.92
A
71 

~:~~1~~ 
3.47429 

-5 .71429 3. 65714 

6. 00000 t ·84000 
6.285ll . 02286 
6. ~7143 4.20

6
71 

6. ~Pt 4.38 F 7.1 8 4. 571 3 

7.q2857 4. 7542, 
~ . 71429 4. 9371 

.00000 5.12000 
8.28571 5· t 0286 
8. 57143 5. 8571 

8.8U l t 5 . 668~7 
9.1 8. 5.851 3 
9.42857 6.03428 
9.71429 6.21714 

10. 00000 6·40000 

10. 28571 6. 58286 
1O . &714~ 6. 76&71 
10. ~p 6. 94 ~7 11.1 8 7·131 § 
11.42857 7.3142 

1l . 71429 7·t~714 12, 00000 7. 000 
12.28571 7, 86286 
12.&714?, !:l . 04~71 
12. 5711 !:l .22 57 

Pressure coeff icient, t.pn/'Io 

1·5 

-0. 63492 
-. 60317 
-. 5714~ 
-.~ 
::3 0,5 
-. 317 6 

- .2534~ -. 190 
-.126,8 
-. 063 92 
0 

. 0634~2 

.126~ 

.190 

.253'l .317 := . 50744 
·571 3 
. 63492 

. ~61~0 
• 88 9 

1.0158l 
1.1~8 
1.2 984 

1. 39683 
1. 52381 
1.6507~ 
1. 7777 
1.90476 

2. 0317i 2 .1~8~ 2.2 5 
2.41270 
2.53968 

2.66667 
2.79365 
2. 92063 
3.04762 
3.17460 

3 . ~159 
3. 85l 
3.5&55 
3.6 254 
3. 80952 

~. 936tl 
. 063 ~ 

4. 1904 

4·~t~~~ 4. 

4. 57143 
4.69841 
4. 82541 
4. 95238 
5.07936 

5.20635 
5 ' ~g333 5. 032 
5.58730 
5.71429 

1. 75 2.0 2. 5 

-0.47579 -0.35714 -0.22857 
-.45200 -. 33929 -.21714 
-.L.2821 -. 32143 -. 205~1 
-.3806t -.28571 -.182 6 
-. 3330 -. 25000 -.16000 
-.28548 -.21M9 - .13714 
-.23790 -.17 57 -. 1l429 

-. 1~32 -. 14286 -. 091429 
-.1 74 -. 10714 -. 06!:l571 
-. 0,5159 -. 07142, -. 045~i4 
-. 0 7579 -. 03571 -. 022 57 
0 0 0 

. 047579 .035714 .022857 

. 0~149 . 071429 . Ot~714 .1 7 .1071t . 0 411 

.19032 .1428 .091 9 

.23790 . 17857 .1l429 

.28548 .21429 .13714 

.3§306 . 2~000 .16000 

. ~ 064 .2 571 .18286 
• 12821 •3214t . 20~71 
. 47579 . 3571 .22 57 

. 5l095 .42857 .27429 

.6 611 · 50000 .32000 

. ~6127 : ~~~g .~571 • 5643 • 14~ 

. 95159 .7i429 . 4571 

1.0q675 . ~8571 . 50286 
1.14191 • 5~14 . 54857 
1. 23Z06 . 92 57 ' t~429 1.~ 22 1.00000 • 000 
1. 738 1.07143 . 6 571 

1.522~ 1. 14,?86 ' r14~ 1. bl~ 0 1.21429 
: ~~§ 1. ~1 1.28571 

1. 0802 1.35714 ,86857 
1.90318 1.42057 .91429 

1. 998t3 1·50000 . 96000 
2 . 0~3 9 1. 571~3 1.00571 
2.1 8 5 1.642 6 1. 05 14~ 
2 . 28~81 1.71429 1. 0&11 
2.37 97 1.78571 1.1 8 

2.4l 413 1. 85~14 1.18857 
2' g ~9 1. 92 57 1.2~429 
2. 6 5 2.00000 1.2 000 
2.~5' 0 2.071~3 1.32571 
2. 5 76 2.142 6 1.37143 

2. 94992 2.21429 1. 4171t 
3.04508 2.28571 1.4628 
3.14024 2 . ~~14 1.50857 
3.23540 2. 57 1. 55429 
3.33056 2.50000 1.60000 

3 . 425~2 2 . 57~3 1.64571 
3.520 7 2. 642 6 1 . 6914~ 3.61603 2.71429 1. 7~71 
3 . ~lll9 2 . ~8571 1.~ 28 
3. 0635 2. 5714 1. 2857 

3.90151 2.92857 1.87429 
t ·99667 3. 00000 1.92000 

. 0~183 3 . 071~3 1.96571 
4.1 699 3.142 6 2.0ll4t 
4. 28215 3.21429 2.0571 
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3.0 3·5 

-0.15873 -0.1l662 
-.1~~9 -.1l079 
-. 1 6 -. 10496 
-.12698 -. 0~3294 
-. lllll -. 0 1633 
-. 095238 -. 069971 
-. 079365 -. 058309 

-. 063t92 -. 0466~7 
-. 047 19 -. 0349 ~ 
-.031~46 - .02332 
- .015 73 -.01l662 
0 0 

.015873 . 01l662 ,Or746 . 0~324 . 0 7619 .0 985 

.0 3492 .0 647 

. 079365 . 058309 

.095238 .069971 

.1l1ll . 08163~ 

. 126~8 . 09~2t .142 6 .10 9 

. 15873 .ll 62 

. 19048 .13994 

.22222 .16327 

. 2~397 . 18659 

.2 571 .20991 

.31746 .23324 

.3~92 1 . 256~6 

'G1095 . 279 8 
• 270 ,30321 

: ~¥~~~ .326~3 
.349 5 

: ~~~~~ . !~3. 18 
• b~O 'F143 • 19 3 

• 0317 ·tt315 
.63492 .4647 

.66667 . 48980 

.69841 · 51312 

.73016 . 53644 

.76190 .5&977 

.79365 . 5 309 

.82540 .60641 

. 86~14 •6297t .8 89 .6530 

. 92063 .67638 

.95238 .69971 

.98413 .7~3 03 1.01587 .7 636 
1.04762 .7 968 
1.07936 . ~9300 
1.lllll • 1633 
1.14286 .83965 
1.1:;'t 6O .86297 
1.20 35 .88630 
1.2380, . 90962 
1.2698 .93294 

1·30159 . 95627 
1. 33333 .97959 
1.36508 1. 00<'92 
1.?,9682 1. 0262U 
1. 12857 1. 04956 



NACA TN No. 1143 

TABLE IV.- PRESSURE COEFFICIENT BASED ON FREE-STREAM DYNAM!C PRESSURE - Concluded 

Pressure coetrlclent, 

I~ 
4.0 4.5 5·0 5·5 6.0 

pn/p 

0 -0.08~a6 -0.070547 -0.0571~3 -0.047226 -0.0396B~ 
.05 -.08 21 -. 067019 -. 0542 6 -. 01;.4864 - .037698 
.1 -. 080~r -.063492 -. 0~142~ -.042503 -. 0357~ 
.2 -.0~1 9 -. 0~6467 -.0 57 -.037780 -. 03174 
~, -. 0 2500 -. 0 93 3 -. 040000 -.033058 -. 027FO 

-'04G.571 -. 042328 -. 03M86 -. 028335 - .023 10 
.5 -.0 643 -. 035273 -.02 571 -. 023613 - .019841 

.6 -. 03511t -.028214 -.022~4? -.018890 -. 015873 

J -.026~8 -. 02116 -.017 3 -.01411>8 -.011905 
-.01~ 5~ -. 014104 -.011424 -.004445 ] - .0079365 

.9 -.00 92 6 -.00705 7 -.00571 3 -.00 7226 -. 0039683 
1.0 0 0 0 0 0 

1.1 .008~286 . 0070547 .0057143 . 0047226 .0039683 
1.2 •014104 .011429 : g~M4t~l . 0079365 
1., :g~~7~~ .02116 .017143 .011~05 
1. '0UR.4 .028219 . 02285? . 01 890 .015 73 
1.5 .0 3 . 035273 . 028571 . 0236l.3 .019841 

1.6 .OS,571 . 042328 .0,4286 . 02833~ .023810 
1.~ .0/llliO . 049,83 .0 0000 . 0330~ .02777J, 
1. .O~ 9 . OS/l 37 . 045714 .0,17 0 .0317 
1.9 .0 03~~ •063442 .051429 .0 503 .035~i4 
2.0 .0892 .0705 7 . 05'(143 . 047226 .039 83 

2.2 .10714 .08~656 . 068571 . 056671 . 047619 
2·t .12500 .09 ~65 .080000 .0/l6116 .055~5/l 
2. .~86 .112 ~ .09~9 .0~5561 .0/l3 92 
2.8 .1 071 .1269 .102 6 .0 ~06 .071429 
3. 0 .17857 .14109 .11429 . 09 51 .079365 

3.2 .19653 .15520 .12571 .10390 . 087302 
3·t .21424 .169~ .1~14 .11334 .095238 
3· .2321 .183 .1 57 .12279 ,10317 
,.8 .25000 .1975, .1 000 'ill23 .11111 

.0 .26786 .2116 .17143 • 68 . 11905 

4.2 .28571 .225~5 .18286 .l
g
112 .12698 

4·t .303~7 .239 6 .19429 .1 057 .1~~2 
tt:8 

.321 3 :~t66~ .20571 .17001 .1 6 

.339~ .21~14 .1~~46 .15079 
5.0 .357 .28219 . 22 57 .1 90 .15873 

5.2 .37500 .296~ . 24000 .19835 .16667 
5.~ .~286 .31Q . 251~3 .2077~ .1~460 
5· • 071 .32~5 1 .2/l2 6 ·21l2 .1 2~~ 'i.8 .428~7 .33 62 .2~429 .22 6 .190 
/l.o .446 3 .35273 .2 571 . 23613 .19841 

6.2 .4642~ .36684 . 29~14 .24557 .20635 
6·t .482 .3809g .30 57 .25r,02 .21429 
6. .50000 .,950 .32000 .2/l 146 .22222 
6.8 .51786 , 090~ :~~~g . 2~391 .23016 
7·0 .53571 .4230 .2 335 .23810 

7.2 .5534? . 43709 .35429 .2928J .24603 
7·t .5~1 3 .45110 .3/l571 .30224 .25397 
7. ·5 924 . 46511 .3~~14 .31169 .2/l1~0 
~.8 .6071 .47912 . , 57 .32113 .269 ~ 

.0 .62500 . 49313 • 0000 .33058 .2777 

8.2 .6~86 .50714 .411~3 .34002 •285l1 
8·t .6 071 . 52115 .422 6 .34~47 .293 5 
8. . 678~7 'T1g .~429 :5g89~ .30159 
8.8 .696 3 .5 91 • 571 

.37760 
.309~2 

9.0 .71429 .5 317 . 1+5714 .317 6 

9.2 .73214 .57718 .1+6857 •38l25 .32540 
9·t .75000 'g9119 .48000 .,9 6~ .3Gi33 
9. .7/l786 • 0520 • 491lfu • 061 .3 27 
9.8 .~8571 . 61921 .502 t . [~55 .34921 

10.0 • 0357 .63322 . 5142 . /+2503 .35714 

6pn/qo 

6.5 ·7.0 7.5 

-0.0338~? -0.029155 -0.02~97 
-.032122 -.02~697 -.02 27 
-.030431 -,02 23~ -.022857 
- .0270~0 -.023,2 -. 02031~ 
-.0236 9 -.020 0 -.01777 
-.02028~ -.017493 -.015238 
-.01690 -.014577 -.012698 

-.013~ - .011662 -.010159 
-.010 -.008~464 -.0076190 
-.0067 25 -.005 309 -.0050794 
-.0033812 -. 0029155 -.0025397 
0 0 0 

.0033812 .002~155 .0025397 

.0067625 .OO~ r4 .0050794 

.010i.44 .00 l 6 .0076190 

. 013525 .011 2 .01015~ 

.01690/l .014577 .01269 

.020287 .01749~ .015238 

.023669 .02040 .017778 

.027050 .023324 .020§17 

.030~31 .02/l239 .022 57 

.033 12 .029155 •025397 

.040575 .0,4~8g .030476 

.047337 .0 0 1 .0,5g56 

.05~00 .04664~ .0 0 3~ .0/l0862 .05247 .04571 

.067625 .058309 .050794 

.0~4387 .064140 ,055873 

.0 1150 .069~71 ,0/l0952 

.087912 .0~5 02 .066032 
,094674 .0 163, .071111 
.10l44 .08746 .076190 

.10820 .093294 .0812
4
0 

.11496 .094125 .086~9 

.12172 .10 94 .091 9 

.12849 • 1107t .09650!l 

.13525 .1165 .10159 

.14201 .1223~ .10667 

.1487
4 

.1281 .111~5 .ll55 .133~9 .116 3 
.1 230 .1,9 0 .12190 
.16906 .1 561 .12698 

'1~82 .15l42 .13206 
.1 59 .1~723 'Up4 .18935 .1 60g • 22 
• 19/111 .16 8 .14730 
.20287 .17467 .15238 

.20964 .18048 .lF46 

.21/l4o .18629 .1 254 

.22316 .19210 • 161/l2 

.22992 .19791 .17270 

.23669 .20372 .17778 

. 24345 ,2095, .18286 

.25021 .2153 .18794 

. 2569
4 

.22115 .19
6
02 

.2637 .2269~ .19 10 

.27050 .2327 .20317 

.2~426 .2m9 .20825 

.2 02 .2 ~O .21~Gi .29079 .25021 .21 

.29
4

55 ,25602 .22
6
49 

.30 31 .26183 .22 57 
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8.0 

-0.022321 
-.021205 
- .020089 
-.017857 
-.015625 
-.013393 
-.011161 

-.0089286 
-.0066964 
-.0044643 
-.0022321 
0 

,0022321 
.00~l>t~ .00 9 
. 008928 
.011161 

.013393 

.015625 

.0178a7 

.0200 9 

.022321 

.026786 

.031250 

.0,5714 

.0 0179 

.044643 

.049107 

.05§571 

.Og 036 

.0 2500 

.066964 

.071Jfq9 

.0~5 93 

.0 0
6

57 
.084 21 
.089286 

.09
6

750 
.09 214 
.10268 
.10714 
.11161 

.1160
4 .1205 

.12500 

.12946 

.13393 

.1~69 .1 6 

.14732 

.15178 

.15625 

.16071 

.16518 

.16

M
4 

.17 1 

.17 57 

.18304 
,18750 
.191~6 .196 3 
.200 9 



Fig. 1a,b NACA TN No. 1143 
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Figure 1.- Method of measuring angle causing expansion. 
The angle causing expansion is always considered 
negative. 



NACA TN No. 1143 Fig. 2a,b 
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(b) Shock etf infermedi<1fe poinf Q/on.J Qirl'oil. 

Figure 2.- Method of measuring angle causing shock. The 
angle causing shock is always considered positive. 
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Fig . 3a,b 
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Figure 3.- Effect of exceeding the limitation on angles. 
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Figure 4.- Surface-angle limit&tion for attached shock wave. 
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Figure 7.- Example airfoil (showing conditions to be datermined). 
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Figure 9.- Example airfo1l (showing result.a obtained). 
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NACA TN No. 1143 Fig. 10 
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F1gure 10.- Determ1nation of 11ft coefficient trom 
pressure distribution for example airfoil ot fig
ures 7 and 9. Value obtained by integrating 
shaded area gives lift coefficient, 0.0540 • 
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Figure 11.- Determination of drag coefficient from pressure distribution for examp~ 
airfoil of figures 7 and 9. Value obtained by integrating shaded area gives 
pressure drag coefficient, 0.00315. 
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Figure 12.- Determination of moment coefficient from 
pressure distribution for example airfoil of fig
ures 7 and 9. If leadine and trailing surfaces 
~ive moments in the same sense add the area between 
\ upper leading" and "'lower leac.ing" to the. t between 
"upper trailing" and "lower trailine" lines. The 
value obtained by integrating shaded area gives the 
moment coefficient about 0.50 chord, 0.0001112. 
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Fi gure 13.- Comparison of calculated and experimental results 
from NA GA TM No.946. a = 14°; Mo= 2.13; R = 640,000; 
thickness = 0.10 chord. 
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Figure 14.- Shock-w~ve ane1e for air. 
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