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1. 

A classtiied index of tables for use in calculatxons of the 
flow u shock tubes 1s presented ln tbm note. Consxstent nomenclature 
m accordance with general usage is adopted. 

2. Introduction 

The u~creasmg USC of shock tubes m aerodynm~o rescamh has 
called attention to the scattered naixre of the r&want tables rzqured 
for calculatxons of shock-tube flow. It 1s hoped that the present m&x 
of freely-avaIlable tables ~11 help to prevent unnecc~~ary duplxat1on of 
effort, A oonsmtmt nomenclature has been adopted whxh 1s m aCCOrdam? 
with gmml usage. For oonvmxmcc a labcllcd dmgram of typlcs.1 smpla 

.shock-tube flow 1s given m F~gurc 1 and a lxst of s.ymbols 1s given below. 

3. Notx t1on 
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v~loo1ty of sound 

length of chsmbcr of shock tube 

length of channel of shock tube 

Mach number 

absolute prwsum 

Wynolds nmbcr 

entropy 

time 

flow duration 

absolute tempcmture 

flow velocity 

shock velocxty; subscript corresponds to flow region 
ahcad of shock 

dutancc nmmxed alcng 1on.gxtuduz.l ~axzs of shock tube 

*xtance parmetcr = 8 
the ratlo of the specifx heats 
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demity 

flm:r Mxh number mth reqx!Ct to the local speed of 

bf 
so 

shock wave propagation Maoh number v,%th respect to 
the speed of sound in the flow ahead of the shook 

po Overall pressure ratlo across the oxti-cm ends of <a. 
smple shock tube 

To Overall tcmpemture ratio across extreme ends of a 
mnplc shock tibo 

X 0 Fo~Auxns~oml length of char-xx1 of shock tube 
( z LJC). 

SubscrIpts 

12,3,4,5 ctx xlcntify quu-rt~t~es related to the gas m the 
comespondmg region of shock tube flow (see Flgwe 
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Swcial Non-dimonsmnnl Notation 
pm 

%n = -- cl p?xsswe rat10 

pn 

pm 
%n = -- 

PI1 

4. Clmszfxat~on of T:.blcs 

Independent tables of nom&l-shock functions and smple wave 
functions are lmted 111 Sect1om Vi and 4E respectively. Hcwever, 1~ 
smple shock-tube flow i3-x nomal shock and smple wave equations are 
combmed so that the boundary cond~txons et the oontact surface are 
satufxd, and thus tables whxh mvolve assum~tmns about the initml 
condltlons In the shock tube are lxtcd separately in Seotion l+C. 

18 As in the mdex of tables for oom~resszblc flow caloulatlons , 
each table is descr~bod m the followmg manner: 

Argment - Range of Argment - Respondents 

The argument 1s placed fu-st md cndcrlxned, followed by the range of 
argument tabulated. F~gu-es m brackets indloato the mtwval of 
armqent, and the flankmg fl&urLs qxvo the cxtrun~t~es of the rsnge. 
Next the mmbcr of significant fives (S) or dcc1.1~~1 places (D) for 
the responden-cs are gxvon, and fuw.l.1~ the approprmto rof'erence number 
u. noted. For exwnle, 

M 
-a ~~.~I~5 pai GS Ref 1 

would denote that m Ref.1 thcrc 1s a tab12 m whxh pai 1s tabdated 
agamst M 3~ to G s~gnrruxnt f~~cs, for N 

a. vsxymg by mtcrvals 

of/ 
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of 0.01 from 1 te 5. Ii all oases y z 1.400 unless otherwx3e state.3 
and perfect gas behavmw 1s asswned. It xs mtenaea from time to tme to 
brmg thm xndex uP to &ate, ELIL~ the author ~11 hc grat&u1 to receive 
&tads of tables whxch have been ovcrlookd ln the CompdatKJn of the 
present list. 

LA. Normal. Shock Tables 

M sl l(.O5)5 [y = 1.405J pal, PaI, %I 
- 
M 
3 

1(.01)4 -pai, 1 Ms; a.2 - Ma 1 
,- . 

4s Ref.7 

4s Rcf.6 

5D Ref.3 

M sl 1(.01)3(.5)5(~)lo pa13 PSI> '&a~ 
- 
M 
2L 

1(,01)2(.1)5(1)25 pal, &I, TX, ELLII 

jMsl, a12 - Mz{ . 

5s Ref.5 

Ref'.B 

~ 1(.05)3.5(.1)5 M pal, PHI, %I, 021, !Msl - a12 - &]4S Ref.9 

M" ~ 1(.1)8(~)20 PSI., RI 5s Ref.16 

M 4s Ref.12 
A 

1(.1)2 pai, PIa, ~~f~<l.~~l2 - %I 

M 
A 

1(.01)10(.02)20(.2)50(1)100 

pai, PZI, !&,I, bsl . %,a - Mz] 4S Ref.13 

L 
1(.01)5 PSI, pai, '-&I, NI, 

c 
i M Sl . aa Ref.2 

lif so 1(.01)3(.5)5(l)lo, co pal> ~ZI, 'Es~, !I.$/ %a - MaI5s Ref.10 

; l(.o5)2(.1)3(.2)4 M %I 2% pai, ~ai, Tat, QIS g;> ui, %-% US~, MS, ----- 
% 

* 4s Ref.11 

fil 1(.1)1.5(.25)2(.5)4(1)6(2)10(2.5)20(5)3o(1o)6o(2o)1oo(5o)3oo, 
- 

400, 600, 800, 1,000, 2,090, 3,000 mdcc 

Yl = 1.0, 1.1, 1.2, 1.4, md. 5/3. 

w Sa-Si 
Tai, PSI, ml, Q, M-J, -- > ----- 3 or 4D Ref.15 

a C v 



i+oo, 600, 800, 1,000 and co 

n = 1.0, 1.1, 1.2, 1.4 and 5/3 

psa, T-52, P5a, USI 

Pai 1(1)21(2)43 - aI 

Pai 1(.2)6.)+ 
- 

% 
PaI - 

1(.2)2(.1)6.4 Msi, Mz, ~21, -- 
a1 

4% Smple Wave Tables 

Pa4 1.0(.1)0.8(.2)0.4 Ta, P64, P84 
- 

5 0(.05)1.0 Y4 = 1.1, 1.2, 1.4 2nd. 5/3 

$%L 0(.1)0.2(.2)2(.5)10(2)20(5)30 md co 

For y4 = 1.1, 1.2, 1.4, Lxld 5/3 

La 
-49 'La, ~34, ~34 -- 

a4 

3 or 4D Ref.15 

4s Ref.14 

4.3 Ref.14 

4 or 5S Rd.17 

4s Ref.q 7 

4S Ref.14 

PI34 4s Ref.15 

4 or 5S Ref.1 5 

% 2L 
I(.6 

k P 
l(l)15 1 o 

5s Ref.16 
To - 

3 or 4s i?txc.~7 

1(.2)2(.1)6.4 PO, ~34, ~4, Ma, Gi 4s RefJ7 

1(1)21(2)43 PO, PO-', *.I, /f 
J-k3 

%4, pa.2 , -- 1 - 8.34, 4S Ref.+4 
ia ,-. I -, 



M 
AL 

1(.05)2(.1)3(.2)4 aa. ?23, Ta3 P33, ha 

&. Ta a-1 73 a1 +a 2% ta 
----- , ----- , ----- = ------ 

c c C c 

4S Ref.11 

(ii) y,. = 1.665, yI = 1.402 (Helmm/Air) ---- 

pzi 1 Cl)30 ~34, a.., Ta<, ~34 4s Ref.14 

pai I(1 )33(2)57 
- po 4S Ref.14 

NL. &I#@-- 

1 A.R.C. Compressible 
3'1~ Tables Psnel 

2 

3 R. Harrop and 
P. T. Bright 

4 M. A. 7.3urcher 

5 J. E. Keelian ald 
J. Skye 

6 h. Semi 

7 I". Schubert 

8 H. W. Exnons 

9 R. C. Psnkhurstsnd Wnd tune1 technique 
D. W. Holder El.Qmno London, 19.52. 

PxG3iuNCEs - 

TiAle etc- " , 

Compressible airflow: Tables 
ch-~ncm Press oti0ra 1952. 

Handbook of Supersonic Aerodmcs 
Applxd Physics Laboratory, 
Johns IIopkuxs University, U.S.A. 
Navokl Report 1488 Vol.2. 

Tables for cmpressible air flew 
calculcltaxls Part. Iv. 
R.A.E. Tecbnioal Note No.Aero.l73& 
A.R.C.lO,~lO - F'XV5Cb 
JOY, lV47. 

Cwpressible flow tables for air 
1f.A.C.A. TN 1592 
August, I%8 

Gas tables 
X.ley Land Sons, New Sark, 194.8 

,'Elewntz of aerodptics of 
supersonio flows. 
ME!clm.lL3n. New York 1949 

on the theor; of statunary 
ooqrcssmn shccks. 
Z.A.M.K ~01.23 No.3 June, 1943. 

Gas dynamics tables for cir 
Dover Eublxations, New York, 194.7. 
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Title, etc. - 

The dynmx~ .md thermodynsmios Of 
compressible fluid flow. 
Ronalr? Press. New York, 1953. 

On some aspects of the use of mock 
tubes m aerodynamic researoh. 
University of Ebistol, Dept. of 
Aeronautxal Dngineermg Report 
N0.P.4.. Comnm~cated by 
&of. A. R. Collsr. 
A.R.C.j7,407 - T.P.449 
24th Pebrusxy, 1955. 
And Corrigendum - 13th July, 1955. 

A short mmmry of formulae snd 
tables for calculations of 
oomPress.ible air flow. 
lLA.E. 'Tec'mioal Note No. 
gy;m5cfy; -w&5). 

. . . .A. I. 
Kszch ~1 945. 

Equations, tables and charts for 
omi-essxble flow. 
>J.A.C.A. Report $135, 1953. 

A theorctxal and experimental study 
of ihe shook tube. 
i>iiv‘xxity of Torcmto U.T.I.A. Rep. 
NO.%. 
LX C.l7,243 - T.P.41 
17th Decmitm, 1954. 

Shock tube theory and applications. 
I~.A.E. Cmada, ia?p0dl5,1952. 
A.li,C.l5,653 - T.P.385 - F.M.4763 
18th February, 1953. 

The use of multiple diaphragm in 
shock tubes. 
A.R.C.l8,06% - F.M.2337 - T.P.469 
3xd December, 1955. 

On the use of shock tubes as 
high-,sjx?ed wind tmels. 
A.R.C.l3,492 - T.P.319 
6th November, ly50. 

A revised -index of mthcmatical 
tables for compressible flew. 
IL in 1~2694 
Dxcmbcr, 194.9. 
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FIG I. 

Flow in a simple shock tube 








