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1. SOMMARY

A classified index of tables for use in calculations of the
flow an shock tubes 1s presented in thais rote. Consistent nomenclature
in accordance with general usage is adopted,

2a Introduction

The increasing usc of shock tubes in scrodynamic rescarch has
called attention to the scattered nature of the rclevant tables required
for calculations of shock-tube flow. It 1s hoped that the present index
of freely-available tablcs will help to prevent unneccssary duplication of
effort., A consistcent nomenclature has been adopted which i1s in accordance
with general usage. For convenience a labelled diagram of typieal simple
_shock-tube flow 1s given in Figurc 1 and o list of symbols 1s given below.

2. Notation

o velocaty of sound

C length of chamber of shock tube

L length of channcl of shock tube

M Mach number

P absolute prossure

R Reynolds number

8 entropy

t time

T flow duration

T absolute temperature

u flow velocity

g shock welocaity; subscript corresponds to flow region
ahecad of shock

x dastance measured aleng longitudinal axas of shock tube

X digtance parometer = %

¥ CP/CV, the ratio of the specific heats

o/

Publiched with permission of the Diroctor, National Physical Laboratory



s density
Moy flow Mach number wath respect to the local speed of
. u
sound (e.g., My = E%)
M shock wave propasgation Mach number with respeet o

=0 the gpeed of sound in the flow ahesd of thoe shock

fI‘OI‘l‘t <C' go 3 MS-‘ = gg‘-.)

P Overall pressure retio cceross the oxtreme ends of a
simple shock tube

T Overall temperature ratio across extremsc ends of a
sample shock tubc

Xo Non-dimensionel length of chananel of shock tube
( = 1/C).

Subscripts

1,2.3.4.5 ¢t 1dentily quantities related to the gas an the
1220 c corresponding region of shock tubc flow (see Fagure 1)

Speeial Non~dimenszional Notation

P

P = -2 o pressure ratio
mr
Py
= P a densaty ratio
pmn---—- ¢ CeTisity ratvl
Pn

ate,

Yy Classification of Tobles

Independent tables of normal-shock functions and simple wave
functions are listed in Sections LA and 4B respectively., However, in
sumple shock-tube flow the normal shock and simple wave equations are
combined so that the boundary conditicns et the contect surface are
satisfied, and thus tables which involve assumptions about the initaal
conditions in the shock tubc aere listed scparately in Section 4C.

As in the andex of tablos for compressible flow calculatlons18,
each table is described in the following manner:

Argument - Range of Argument = Respondents

The argument is placed first end underlined, followed by the range of
argument tabulated. Figures an brackets indicatc the interval of
ergument, and the {lankang faigures give the extremities of the range,
Next the number of significant faigures (S) or decimal places (D) for
the respondents are gaven, and finally the appropriate reference number
is noted. For examvle,

3_{3_1 1(.01)5 Dst 63 Ref 1

would denote thet in Ref.1 there is a tebic in which pas 1s tebulated
against MS1 10 6 significant figures, for Msi varying by intcrvals

of/
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of 0,01 from 1 to 5. 1In all cases y = 1.400 unlcss otherwise stated
and perfect gas behaviour 1s assumed. It is intended from time to time to
bring this index up to date, and the author wall he grateful to receive
dctalls of tables which have been overlooked in the compilation of the
present list.

44, Normal Shock Tebles

M 1(.01)5 P21y Pai, laa 68 Ref'. 1
=1
M 1(,01)5  Ma, {1\151. ogg - Ma} 65 Ref.1
M 1(.05)5 [y = 1.405] pes, fa1, Tas 48 Ref.7
M, 1(,01)%  pas, {Mﬁi. Baz - Mgl 48  Ref.6
{- Ma ‘1
M, 1(.01)3  pas, {1 - aas. —— 5D Ref.3
1
- M_ |
=1
/ Ma
MS:L 1\.01)10 Pa1, P21, 1 = Bgie == . iMsi.-.'liQ - Mz} 45 Ref. b
51 M,
M, 1(.00305)5(110  pax, fas, Taa 58 Ref.5
M, 1(.01)2(.1)5(1)25  pasz, P21, Tea, 821
Mz
EM y 822 -~ Mz . {1 ~ agg. =-—p 58 Ref, 8
84 M
81
M 1(.05)3.5(.1)5 DPa1s Pais Toa, 024, {Mﬂ .aza - Mz{48  Ref.9
_Su B
MBi 1(.1)8(1)20 Psa, TIsa 58 Ref.16
Msi 1(.1)2 Pats Pi2, iMSi-ils.z - Ma} LS Ref,12
M_ 1(,01)10(.02)20(.2)50(1)100
—=a
Pai, P2, Taz, {Msi . 2up -~ Mo} LS Ref.13
Ms 1(.01)5 Par,y P21, Te1, 821,
! Mgl
§ R M} ,ij - agis ===y5D  Ref,2
M
M, 1(.01)3(5)5(1)10, o pasy pzs, Tes, (M o aa - W58 Ref.10
M, 10.05)2(.1)3(.2)k  Das, Pea, Tas, 82a, o2, 52, Uas, Ma, B
1 N
48  Ref.11
e 1(1)1.5(.25)2(. 5)4(1)6(2)10(2. 5)20(5)30(10)60(20)100(50) 300,
400, 600, 80C, 1,000, 2,000, 3,000 and oo
ya = 1,0, 1.1, 1.2, 1.4, and 5/3,
Uy o ~58q
Tgi, Pot1, Q21 , ]VIsis MQ, ™ "'"G-"'_ 3 or L|-D R8f015
aq
v

Pza



-l o=
par (e 1)1.5(.25)2(.5)%(1)6(2)10(2, 5)20(5)30(10)60(20)400(50) 300

100, 600, 800, 1,000 and o

yo = 1.0, 1.1, 1.2, 1.4 and 5/3
psz, Tsa, 053, Usa 3or 4D Ref.15
Uz
Paa 1(1)21(2)‘!4‘3 Mu E] TQ'J.’ MB: L215 231, = 43 Ref, 14
—_— =1 2
pear 1(2)35 Msi’ Psaz, Pszs Tsa, qu 48 Ref. 14
P21 1(-2)6.!4. P51 MS;L’ Uga., Msz-agi, )+ or BS Rcf.17
ug
paz  1(-2)2(01)6.4  M_, M, 8oz, -~ LS Ref.17
—— 1 84
4B, Simple Wave Tables
Pa4 1-0(01)0.8(-2)0.4 qu, Ps4s Paa i.;S Ref‘. “+
Ma.  0(.05)1.0 va = o1, 1.2, 1.k 2nd 5/3 pssa 48 Ref.15
Ms  0(.1)0.2(.2)2(.5)10(2)20(5)30 &nd oo
For ys4 = 1.1, 1.2, 1.4, ond 5/3
Us
asay Tas, Psas Psa ~- 4 or 58 Ref,15
a4
4C,  Shock Tube Tablcs
(a) A general double entr7 table va = vi = 1,4
M. 1(,1)8 k
— Po 58 Ref.16
T 1(1)15 |
(b) Tables with T o= 1 (Tas = ass = 1)
(1) va = v = 1.k
1
. . Uz 1
P 1(1)100 and oo I\isi, Mo, Ma, 821, B34, P21, D2a, == , Taa
I a1
s 3 0r 48 Ref 17
Fi
Pz2a 1(-2)2(-1)6-4 Po’ Psa, 234, Ma, Ts3 43  Ref,17
-t U 1
Daa 1(1)21(2)43 Po’ Po s> ady Tagy Pag { -~ ~ a:u}‘ LS Ref.1h

| 24 l



1(-05)2(-1)3(-2)ﬁ— ¥an. 228y Tas pas, Raa
X XO
XO’ Xa, YH‘B: i 3
2 Ta
C
Ta
P ’ Mgy, =~
k!
a4 Ta a4 T3 as 1.'3 Za. ta
""" 3 TUSTT , TvmTm = mEmmoes
C C Cc
48 Ref, 1
(i1) y. = 1,665, = 1,402 (Helium/Air)
1(1)30 034, a-Gu, TB#.’ Paa }-}-S Ref.-1'}+
1(1)33(2)57 48 Ref. ik

Author(s)

A.R.C, Compressible
Flow Tebles Panel

M
S8
Poa
P21
.P_Ig'
1
2
3 R.
Pl
L H.
5 Je.
Jde
6 A,
7 w,
8 H.
9 E.
Dl

Harrop and
T. Bright

A. Burcher

H, Keenan and
Kaye

Ferri
Schubert
¥. Emmons

Ce Pankhurst and
. Holder
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Title, etc.

Compressible airflow: Tables
Clarcndon Press Oxford 1952,

Handbook of Supersanic Aercdynamics
Applicd Physics Leboratory,

Johns Ilopkins Unaversity, U.S.4.
Navord Report 1488 Vol.Z2.

Tables for compressible air flew
calculations Part IV.

R.A\E. Techniical Note No.Aero.1738c
ARC10,910 - R.M. 950D

July, 1947,

Corpressible flow tables for air
¥.A.C.A. TN 1592
August, 19485

Gas tables
Wiley and Sons, New York, 1948

L Ilemen s of aerodynamics of

supersonic flows.
Mecomillan. New York 1949

On the 'theor;;r of stationary
capression shecks.
Z.AM. Vol.23 Noo3 June, 1943,

Gas dynamics tables for air
Dover Publications, New York, 1G47.

Wand tumel techniqus
Pitman. London, 1952.
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