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Abhstract ;

Experiments were conducted in a 94mm x 94mm rectangular-eross-section shock tube to investigate the characteris-

tics of ignition of cornbustible mixture by shock focusing with the incident shock Mach number range 1.60 ~ 1.95. The results show

that combustible mixture of gasoline/uir can be ignited by this type of shock focusing in the incident shock Mach number range 1.69

~ 1.95, if gasoline/air mixture is near chemical stoichiometric ratio. When the incident Mach number is below 1.69, the gasolinc/air

mixture vannot be ignited wilh the same conditions. Compared with the cases of non-combustion, thicker front of reflected shock can

be observed vn the Schieren photos in the case of combustion.
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Fig.1 Experimental facility for ignition of
combustible mixture by shock focusing
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Fig.2 Schlieren optical system
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Fig.3 Sheck focusing in an inner wedge
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Fig.4 Incident shock mach number vs.

pressure of driven section
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Table 1 Parameters of experiments and results”

No. Ma, | ps/MPe| p,/MPa | p,/MPa T./K Result
U] 165 | 1.05 | 0.0090 | 0.0430 | 4949 | Ignited
2 | 176 | 1.05 | 0.0234 | 0.0814 | 449.9 | Iguied
3 169 | 1.0 | 0.0000 | 0.0872 | 437.1 | lguiwed
4 | 1& | 10 | cosm | 0170 | 4210 | Nen-ignited
s | 160 | 110 | 0.0407 | 01413 | 415.6 | Nom-igited

# Experiments were condueted in the range of equivalent ratio ¢ = (1.7 ~

EsBRTHARBOLERF . JFE ()



80 B A

2004 4

BB TR MRS R s TR &N p,
~0.02MPa, Ma,~1.76, B 5(b) ¥k B £51H 0]
BRASKENRBEEREA. XBR&EN p ~
0.02MPa, M, =1.76,$~0.7, 813 1 ¥ No.2 Ik %
. BT Ax ARROAME (RE D, 5, HEHH
WEE NS 2 EAESERE XA B,
B 5(al) B e A A N B S I i b R )
REH MEREHEANBRSER ABWMEEET
Thfb i, BETET A Sl s R, BB iR v 49 b R R
AT FREE R, EREw AR, Bk SR
A%, W(a2) IR 2EE A AR T
PR S A it R R 2D B B, R B R M BT WY S T BE T 4
AEHMAR. 25, EWEMEEE A mETN
i f5 4 , It B AT 8 R IR EE T SE 5 0k, a0 B 5 (a3) FIE 5
(a)fim. BRI EXRBECNERT, A
O AR S e R AR AR, Bl b M, B
DA b BB AT BN, RS
LA OB, I B 0 3 4 A W R i,
HRREFAAERB/EASNBEESK.EAS
Wl Es—E EEEE A, R R ER RS
BaSE, BmE SR ERTHETENLS
TR A SESE RIS, N, T E X
KL ARELAT B AZOBRON  f R THRTHHEM R,
HELUHTT A S BN, A, e iR
BrERSME, MREEABHT S0mm{(H N TE
5(a1)), BT P 5 (b) #P 0 3 55 VB 43 Jhp P 4 3 JE 1 B

R, X B ARERE T RS T . AT M
AATLIE S, SRR EE MRS AT ®ES
RMSESREMA LN . SHESRHA R, &L
Ji ) BB B B B IR TR L5 R S0 R I Y B e B
REHTHRREZENSFREERILAR, =& TRE
Mot gh, M = E T M, EREENE,
I IR R B TS B R B AR NS 2 K
W, WRE—ENEE R A sy
LRI AR R BB AU R A I B4R RATR T Al
MBEEM AKX WL EERFLUE H, AST 8
BEA PV UG, S0 AL 0 S B A R R T S A 9K,
AR S R

4 ABRZERRREENRESDESH

FHRESEANESEZS, R ERE L EE
S Sz At W 2 B B T A S 3 A T AR
P RS . BOR T TROE R B, FT RLIA R B )
Rz 2 B, 38 % 3 B BE @ R A0 28 £ Y shock-shock
Wal, B S B R AR M . AW
P 3h 1 % shock-shock 56 R, BT BAMH M B M
BPEERNEDHELXR, BHeRrnTREAR
FTE 555 5 A9 shock-shock 1 B HL i 1 B 1Y 5L 8 n
BRI, Bt b BEATHRLER I, TTLE
%) shock-shock THIRI N, AMM WA RER TR
WhEg—1TXHA HE THRRESHHN SR AR
RERNER R EE BRI E R E.

(b} Reaction fluwlield ( py =~0.02MPa, Ma, = 1.76,¢ = 0,7}
Fig.5 Schlieren photes of Aowfleld of shock fi

for non-r and reaction




maE BLH

BEREVRTRESSENERNR 81

Shock-shoek

Plane moving

Fig.6 Shock-shock regime around a wedge
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Table 2 Parameters just behind shock front
during the process of shock focusing

No. | Ma, | To/K | LjJmm | To/K | Lyimm | Tg/K I;/mm
i.95 668 16.1 707 6.5 1053 1.22
1.76 N 15.3 620 6.2 891 1.13
1.69 568 4.9 594 6.0 846 1.09
1.62 538 14.4 561 5.8 789 1.04
1.60 531 14.3 553 5.7 770 1.02
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