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Test Section Conditions for the Tailocved Interiface
Hypersonic Shock Tunnel

Appendix to H.I.C. No.83 1966.

Introduction

This report contains calculated conditions expected in the

test section of the Sheffield University Shock Tunnel.

The driver gases used are either cold hydrogen or a mixture

of hydrogen oxygen and helium ignited behind the primary

diapnragm. Cold hydrogen “Tailors" at a primary shock Mach !

number of 6 and the helium mixture used at about 12. The
report therefore deals with the primary shock lfach number ranges

from 5 to 9 and from 9 to 1l to cover both these cases.
The air in the stagncticn region is expanded to test

section Mach numbers of 3,4 or 5 depending on the nozzle attached.
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‘ Symbols used
' ¢,’l < -
L P = pressure T = tempel"atur'e
A
[N
< h = enthalpy & = sound speed
U = velocity
a
° Ms = primury shock Mach number,
Mt = test section Fach number,
S Subscript T = test section values.
Subscript 5 = GStagnation region values
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Method of Calculation i

Assumpt ions made

(i) The expansion through the nozzles from state 5

to state T is assumed 1sentropic when using Mollier Gats ST

(ii) Feldman charts for air were used to obtain values

of h5 Ps Tﬁ’
(iii) The enthalpy in region 5 appears in vegion T as
12
hT + 3 UT = h5
Method

(i) Find values of h5 P5 T5 using the required conditions

Py Ty Mg
(1i) From hy + % Uy” = h,
_ hy = g =% (Ma)® ceveno{A)

_*_ Assume a walue of "a" and substitute this in (A) hence
calculate hT‘
(1ii) Using P5T5 expand isentropicly on a Mollier chart to hT‘
(iv) Check whether the value of "a" assumed equals the value

of "a' at hT“

(v) Repeat the above until the "a'* assumed to calculate
hT equals the "a" at hT on ithe chart.

vhen this is so read off values of hTPTTT'

Using the above method values of hTPT and TT were obtained

for various primary shock Mach numbers using 3 different values of

P.4c The primary shock Mach numbers used include the tailoring

Mach numbers for hydrogen and hot lhelium as used at Sheffield.
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Efg - Included on the graphs of PT and TT are values calculated
»1o%y
@is assuming ideal gas withy = 1.h. Assuming this,
e
e For static temperature T, = h
& T 1
5 RT a, To
4 o 3.5(1+0. 28 )
b
» %;5 and for static pressure Pp = P
f .} :' ’,‘-‘4"‘2 305
/ §~ Zl+O.4MT)
> i; From the graphs it can be seen that these assumptions are
1 37
: 2' only valid at the lower primary shock Mach numbers i.e. when the
) a3 ‘
g‘ o temperature is less than about 2000°K.
1
) . - It is proposed to obtain practical values by using static
3 5 pressure probes and sodium double beam reversal methods.
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