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Investigation of experimental technique for high-temperature

jet flow test in impulse wind tunnel
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cademy of Science, Beijing 100190, China)

Abstract: The high-temperature jet flow from the scramjet nozzle has a great influence on the
aerothermal environment of hypersonic vehicles. In order to develop the experimental technique
to analyse the small-scale model aerothermal environment in the impulse wind tunnel, a high en-
thalpy gas supply platform was built. It used the oxyhydrogen burner to drive the Ludwieg tube
to produce the high-temperature gas jet flow. This paper presents the research on the influence of
different hydrogen-oxygen proportions on the generation of high-temperature gas jet flow and the
influence of different generation methods on the stability of the high-temperature gas jet flow, in-
cluding the ignition methods and the diaphragm splitting methods. The platform can generate
high-temperature gas which has different thermodynamic states to satisfy the small-scale model
experiment similarity criterion, and can be started in 50ms and work together with the impulse
wind tunnel.

Key words: hypersonic; high-temperature gas jet; gas supply platform;aerothermal environ-
ment

0 5| T

LR AT S A 2 i AT L il TR R
i R A I Sl BB DR AT B R B AT A 4 A
TR R R AR . Ry 17 6 g 25 DRl A <3 R L5
R TRATAR R Z R R S AL L L AT & 000 1] 155 37
Pl o b e A S HLR AR AT A% R R S A B
P LA K i 35 5 ) WS R O A AR BT I
A SR 4 5 ) 2 B R A P T IR ) —
oA

Wi EE: 2011-03-28;1&1THHA: 2012-02-17

N TINRBER TR s B4, Tt <
SREME R, B AN EAT T2 ) M T AR 8L S 56 A
5%¢ - Pratese 25 il Fl NSWC 8 = i XU . 52 56 BF 5%
T W ) AR 5 Gruer™ Al Mudford™ 43 5858 T
AR T Y 5 W R ) A A G A, ZE R
TE R G A AT WS O A R g P o 5k
REZTHAE M ME . FEE X X-43A 17T
Ko ol HE & sh AL X Bk mss A B i X kAT R R B 1 R
M P4 S 56 BAF 5 R R R L A R I A I TR R TR R
LU BT B L S R EIOR U AR AR AL A 25 R S B 5 48 A5



3 3

WREE 2 A8 okt XU B 552 96 5 5 400 28 BT 58 67

TP RAT A SRR R R S R DF SR R BB
BRONFEVEAE VR AW A T AR L I Mt i i ™ A i 24
R AR 0 BV W N AT g S BRI R AR
M)

56 AR TCHLAY R i 92 B R B - SR AT PR
% 3 % TRAT A S R Al BR B 2  A AR R R e L i H
HIA I B LI T e 15 40 b . T4 K%
BRI 50 A K o XU v AT 10 ¥ 2 WS A S 0 L S e 4R
Pt BT BRSO AN R LS S Y S PR R AT
R I RIS IR0 X AT 25 BIL A4 R0 45 44 38 471 Jm 3
IREER R o DR A ) — A K e 4R A AR 4
TG K XU SR AT A LU ASE AR R S AR 4L S
5%,

ok R AU UL R G 0 BIE A AT AT TR ROME A s (1)
WA T BRI TR 0 77 A B T SR
(2) R 7 5 Wk oh KR 6 26 iz 17, 26 250 4k U B[R]
(50ms DA 31T

N T D LA BORMER , 2 5 DL AR B T 4
A BN BRI S BT T — AT LARC A K el
WU AR f4  2S JAmin IRBE R G2 it R 0 5 ik
X R GEBC A [8) 28 AR a] D58 iR sh L 48 Lo i
RV SIS0 . BFSE T AN [l B LL A TR & 7T 4R
AR LA KA TR] 13 T3 2O B 7 AR Y 52l L kIR 2H
53 Hy JNo O, B ATHRIR G S, 2 H, o 3, R
FH RS R 117 s s KA 7 2Xn) B BRAS A8 R A 1 A8 I
SR SEE IR K R T BB AU SR S Ry I

1 BRSEH#STEEHSEFESR

R ST R BB 3 2 B AT A KGR
WU Sy a] DA AR R IR T B ORI B
TR T AR A B S e I I SR S A E AR, P
10 2 S A A A UK IR B W T A A
(Ludwieg-tube) , 32565 B L B2 L i R L, F 35 00 4%
RS AR 1 s ) o S 6 A SR S SRR 8 BIK 3 i THT
FRE T3 2 A IR R T AR IR B T ) 5 R
P8 T e 4 JR R A S B
2 Ludwieg-tube TERIE R LT &

oAy

A PR B AE A A T AR B « ARSI i R R A
BT AEN PSR 0 TR 7 BE R T IT B R 7 R E i
JRE R B ) 13t 20 4 ) i 7 A B i 1) B AL B . 2
P LT A Kb ) 3 7 R IS AN P A BT Y I K DB A 22 1)

LU R T ORI M — A BR R A R 1)L T
fefl . HIEE CIFIH) N Ik B3 301 A i 5256 Beh it
T MRE B o 2 R B U Bt 114 U8 Sk AR A T e 14D e S S
e P D 8 R g o S 6 B v B S R IR IR R . X
B UL I 1] BV A i P A8 25 8 (A 8 T AR 1)L B 1Y
KB T B KE.

i UHH O N

I, #

E21

(b) g4
BT AR AR HE
Fig. 1 Gas supply platform

TR P A A AR G B AR AR PERE L AR IE AU
BRI T SRR R SRR . W AATR T
DT 5E % 0 TR T3 A2 A v A W I B AR TR T
R FH 3R T 3 A A O S P A T 2 L IR LR AT
R 22, IENFEA 0. TMPa 1408 g o 1 FH EL
0I5 A A B A SR i L PR 2 BT R B BE = R O 4R

170
=
£ 0
17000 4096 8192
t/ms
(a) HEENES
1500 - -
|
-
. A
150000 409 819
ms
(b) AEIE N5 %
Mz “vEMBRGEENS

Fig. 2 Signals of Ludwieg tube
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Fig. 4 Total pressure signals using dilTerent ignition methods
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Table 1 Comparison between the code and experimental
result of heat flux
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