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Study of the Open End Correction of the Impulsive Wave Discharging
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ABSTRACT

The present study addresses the open end correction associated with the reflection and discharge
phenomena of a weak shock wave from an open end of a duct. The open end correction of the weak
shock wave is investigated experimentally and by numerical computation. An experiment i made
using a simple shock tube with an open end. and computation is performed to simulate the
experimental flow field using the unsteady. axisymmetric, compressible. flow governing equations. The
results obtained show that an open end correction should be involved for shock wave discharge and
reflection problems generated from the exit of the duct with an open end baffle plate. With a baffle
plate less than three times the duct diameter, it is found that the open end correction is a function
of both the diameter of the baffle plate and normal shock wave magnitude. However, for a baffle
plate larger than three times the duct diameter, it is independent of the baffle plate diameter. The
present computations predict the results of shock tube experiment with good accuracy. A new
empirical equation for prediction of the open end correction is found for the weak shock reflection
and d:scharge phenomena occurring at the open end of the duct with and without a baffle plate.
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baffle plate.

ikt

2 Ak ol 2k 1620 mmeh

ol ek /H%V‘ Aolel] 9] ]f? Al B2
7003 mmel Az AMEE ol&silrh 2t
Ziivgﬂi FREo] AN AYg FepA]
918k Aol Ao Slh HE thrlel
=ol ole A Mol Dy/D=1-5 Z7]¢]

vi Z g F-3hstgch
G HAAM(PCB pressure transducer 112A21)& 1}
alell Fjoll M WS SA TS S p/p, 9k SHE

zow Aaee FAsel Aot M Fa)
sl BAPEORYE ARHZel 187 mms} 32
mm$ Aol 7H7h AASA oF e AT 8A

Agaie olgHTh E QMR
Pol7) RE EYNBE ARZIINE A Z¥d
H. s A4 A X-ya|meel
NEa,

FR A EUF
Harten-Yee®l TVD®H'“'&

R

#-83te] Fig. 3¢ &4

¥ OoEds sAALerd e Aui A2 o33t
7.
32+95+§£+W=0
d dx Oy (2)
P pu
U= pu F= pu-+p
pv | puv
¢ (e+ plu
t= N7h o VIS HE, 18 ye

Fig. 3 Flow field and boundary conditions

pv pv
| puv W—l puv
P"2 +p| y 10"2
(e+ phv (e+ p
el £RAdE pE %“'ﬂolb} £E 719 widn
= yob & oo AT HelUA e thEYoR
Fojzltt
=1L +—p(u3+v‘) 3
y-1

Al el R oA MojiT
, p , ,_ u ,_ v
p="— p'= u —— =
Py P ”1/\/;. ”1/\/;
, f e
»:_x_ ,l:l o= — ¢ =
T5.YTD JrDia P

A Al o &5 AEHA (e FRE dn
= ] v}

s 1S B Astsks F4s el 47714

el di Vel & ofm gkt

TR A ol o] &gt Aabg ol AAZRUE kA FH
o2 Jepd Fig. 39 §EFlA U5 2712
AL AN WER AHF08 sEol o #HAY
2 7ekste @A FHE 7Eske o/D=-59 §3)
2 3gon, o AHMe Z7] FHme] Y=
pipySl 77 o] ATt R wWEEE FHow
st FRAN d9E WNTRE T|Este] A
F& AAE x/D=-12 187 s{FAAE »/D=5
2 dAstrt w3 f5de] WA E FEse &
A2 7NNFor wEuvkE: Adgdew FHaqu
FAA AL A= 4, =4,=1.1 mm Z719]
£ E ARG o] W TE YAIYHE glip-



o % E-4 8%
wallz1s 443tk ] Experiment
--------- Calculated
a1 al =1 P¥Po=1.213(M,=1.08)
4 g‘l‘} gc _T,._é at@)\ . D/D:]O
Fig. 4= ZA3#] A3 OF A QM 54 m[
g AT A (A S FRAMNE gEoy 3
()2 Bl wAS Aol 19 2% A 05ms
oMol ¢S 18|y &L AYS sy FRE Fig. 4 Pressure history of shock waves
o] ATpAI7E VeI, A7k 2FA A7 7]
Qg olgd  FATe]  AsfvietrE . W .
M*l 081{;}_1}:_0;] EHI:O]-?_]QF —é—_}' ’;’r_(‘xééj’}% -1 ll]'%}\‘j Oﬂ ZL-":—O}'C’% 7”"?'
wAE A re s Aabo) A ZH A > ¥ s Aate] PSRN AR eE Ert
A Ao 4 AR ALE B 4 Ak wa Toe AT Al
Sag A FHNA GRgol olFoln Fo i o AH O AL @ d=AAY Al 3
A FASA el Zast AL BUE Sxae T HTEE AT S8 JER ARt JFX'
ZAgbe} BT Astel WANE AT b % A7 B B2 aaL olE FAHORNE
7t A8 O A- ®oﬂ EEElgl ] oty 3 U e ol Aealiee xF4e) YA
Fig. 5% Fig. 4°l A8 Z#ste] grEmigle) of 3 Hiskes F4A7 w718 g 23 S,

L2 o Pressure transducers

/ Shock tube

(a) Pressure variation
at measuring position

(b) x-t wave diagram
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