%38 % 6 wOE 5 W & Vol. 38, No. 6

2018 4F 11 H EXPLOSION AND SHOCK WAVES Nov. , 2018

DOI: 10. 11883/bzycj-2017-0185 NXEHS: 1001-1455(2018)06-1303-07

BB R E R T CoC R R R ST 5

AHRLMERT, EALE,E R, B!
(PR HE T REAL T 2687108 FAL 210094
2. FE N RARH A 95856 FFBA L VLIR B 5T 210028)

W A TR BT i SRR Co-Cs L 5 B A AT BT A0 2 AU SR A Ll e W A MR P A B R 5 I
BEAUE 7 BIF 5T 24305 BE AR T8 U R 7 /N T — A SR I O sk 0 ARk P a5 1 R L 75 30 00 22 5 00 3 BE T 4R
R JEE RN 6 TR 3 72 A B R OS2 00 B 5 3 IR W TR 264 T RO BRI XS L . SRR TR AT IR
0 463 1 B X AR R R 2 B R I G N TR UR TR D R L 2 BRI A6 TR 0T R R A — R OB R AR R

RASEELG FUR TR . WFFT R 7T A 2= 15 2 A 1 75 SR 45 1 1 o %) i e 0001 44 0 S 6 5 i ¢ 58 R 4
KR R EURRL IR B ESEC SRR E A SRS
RESES: 0381 EfRZE R 13035 XHERFRERD: A

P 2 55 Ff 2 i R 0 M S 2R R 5 LR 3 2 0 22 R IAL 258 A0S ) R S T JHL oz S S 1o
e Lol A= 7 R 2 8 B 3 R 2 S O A ) 2 AR A T A R G U, B A R Y BE S M S B
B TR AE Tolk Az i R il 2 = 8 A B BE D7 W58+ e SRR RHARR AT O 2 28 sl B 5 X R 2 47
TE . FRT X T 0 SRR AR RR 1 (0 F 58 22 4 v T SURRRE B0 R e SR e e MRS A I R AR AL
W5 B B F S S B R A IE G 08 T = 5 M0 2 00 ZE 5 N T (B R At B 0 A6
JAF VLT Liu S0 R P AR B X 4R G Bk MR T J TR K B P A1 3 1 R AR K AR A S
KBTI 7 BT A s RSACAE T ST X 2 A ShALH ST R T WS AR B A DGR 58 BT 58 TAE 2 8 h e %5 4k
RO A B 1352 1807 A AT 2 T T 5 A B A g T e AR A P AR S0 R P R R R TR T - S U
Tk A1 52 R T S AL S VA X R A SR AR E AT R A ST 5 ML Pileh 4517 (G. ML Faeth 1 L. P,
Hsiang % "'/ \D. M. Johnson %% (S, 1. Jackson"" 45 47 £ 3l 75 4% B 43 B ST & T K 4 (9 BIF 52 1A
XA R RN R PTREAZ . E TAV W SR  — 284 5 38 1 W1 5 300 7 1T RE 32 i) Bk
LR be ROR SO KE BT B A B 2R 5 A5 vb o A A0 A Tl A 7 e 2 b ) BRI R ) PRI R A A RS
LR AR ARG T O BB ST R L (BRI TR iR RE RS R T 5T 2 A R T R G T 200°C) B TR UL
KA Z6F B Tl 277 95 5 98 i SRR ARl SR TR A5 1 R SR i 52 L B8 A .

PR8I 2 SR AORHIRE 05 BT A6 075 DB B — 1> o B ), 2 AR A LA M T R A i e 4% ELAE T
J s H AT B B L P R, AT e S X ol T R R v AR S AR A P B R 7 14 Jg BR AP 6 20
& ARSCHEE T Sl A S T B ST A AR AR TR BRI Bk SRR B0 R e L £ D A Y S
AT B o 38 5 B ) B R R B ) B PR T T AR ORHTE R [R] 25 1 R BB SRS R R IR
T BB T B RS %

1 SEWHEMEH

1.1 SEWERGHE
FIUARFIRET h , RAUR 22 32 Bl HE PR XU 9 4 55 PR3 A 52D 3 26 PR 3% ) el 2 #ORE S BOR U
KA AH R B AR, o DU R R e i o B3, B S KRR R BRI KRR, — Bk iR E T &

« WA HEER: 2017-05-27; B HEF: 2017-10-17
F—1EE: LHEPIA985— LB A BEMEE: 2 K. libin@njust. edu. cn,



1304 5% 1 5 i bin %38 &

100 m, KK TR 0. 67 kPa, ¥ 5 K< T
FE 19 5 240 F 58 . P03
B B <1007 \ 1300 ¢
p»=101.325exp(— H/7 924) (1) S \\\\i\\ loos B
Rt p HKRSIE, kPas H X )7 4K & E N g
i m. NN s £
B2 00 25 P L 0 % P R I B 2 NN boao £
BN BB O moiE AR T MR BGREY < o) N
303 K il 08 T 5, AR 22 5 (L AR B2 Y 22 S0 ——"T000 2000 3000 4000 ;;00 270
358 SO R AR T A R K v B X6 L Altitude/m
(9 PR35 I g Rl BE CLUME 3R R BE 0 0 m IR P 1A I I 4K 2 X O B B B2 3 ROV ER B 1R
KSR 101, 3 kPa, & A 303 K #4731 Fig. 1 Ambient pressure and temperature
B, WmE 1 s, at different altitudes

1.2 LIWEERUE
1.2.1 SHEE
AR LR H = BB RHE R & b iy 7 SR R A e B b T S E A sE I an i 2 Fr s,

Explosion-proof

solenoid valve\ P@pressure tank
e —
°
- A
e ]
o
- ]
U"-shape| |
duct S—Vacuum meter
o Inlet of pre-mixed gases
I
" Vacuum pump
Compressor |Measuring|
= [
——Shock tube

 S—

Bl 2 ~r xR B A I R s R
Fig. 2 Schematic diagram and picture of vertical detonation tube

BETABREERENBREE TR BEZURRE DK RELMAEES ZREEHR. BEENRE
200 mm BEJE 20 mm . & 5.4 m, BARLS LRG0 H A SURAL AERE LU I A5 i R L w3k S5 2H A
FUKRGE M IE BT UK A GRERL VE A R A . A R G0 B S O e LS R IO AL

SR TFHAT , SR A RS A A IR . MR R AR B AU MR B R R R B D
) U B N TEARREL, TT R 25 SR L i CRE N TR A — 8 B R4 25 . RIS AT T 25 22 0 48 1R il
FHEEMIENE., RGP R RERG W E S JIERTES . — VIS5, T g G, R 46 25 R
ST BB R i % Sk 55 A0 IS 1E N 2 A 3 g a5 A SR g ) s KB [R] L RERRORLSE 42 55 Ak BLVR A IS R
S R IR 3R G RO R AR &R el sk s ) th O A
1.2.2 WABE

JE 3 2R 45 b A% s | F r R A% BOHE SR B R CROML AR 2H . SR AT PCB T W XA e A% Jke e, 4



5 6 3] JUHLI 4 Bl IR AT Cs-Co MARE A BB SRR PRI 5T 1305

2 s . ARIRERIEIIE 0.5 m AL e 1 BE B E 0 1. 4 m, B AR IR AR A B B MR R B RO AR 1.
P 3 DA R AR S5 e R ) S TR T g ) Y 28 308 et 0 s g B )y 2k ) 580 Ak B T AT B RROR ) B R
HR S T 0 R A AL TRt Wi 7 147 BF [ ) o oL A2 S 0 90 o T AR A R S O 0 AL R

X1 EREHENERERSY

Table 1 Positions of pressure sensors and its parameter ranges

& IR 1 2 3 4 5 6

w8/ m 1.4 1.9 2.4 2.9 3.4 3.9
i K/ MPa 6. 864 6.875 6. 884 6. 857 6.901 6.921

[ Sensor 6 W

1 n 1
A e
1 1 1

p Sensor 4MJMM’V’WMJ~,\’

p Sensor %—_’fh\‘w/""*wm

1 n 1 n 1 n 1

[~ Sensor QWM\W

C N 1 N 1 i 1 n 1 n 1 I 1 n 1

2F Sensor 1 P“NVL‘\'WMW\/\AAW.M
OF —_—

0021 0022 0023 0024 00925 00926 0027 0028 0.929
Time/s

[ 3 SRR SR A N MR R TR - ] it 2%
Fig. 3 Typical pressure-time curves of fuels measured in the detonation tube
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Fig. 4 Relationships between detonation characteristics of fuels and measuring points at different initial temperatures
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Fig. 5 Trends of detonation characteristics of fuels at different initial temperatures
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Fig. 6 Relationships between detonation characteristics of fuels and measuring points at different initial pressures

—
=]
=
vt
N_
(=
w—.
=]
Wi
vt
S
=]

Maximum detonation pressure/MPa
—_
= t
P —T—T—
\ § TRSR
Maximum detonation velocity/(m-s™)
T

3.0 1800
<
s C &
% 25t o oreoof T AN
2 & - 4
17/] E
£ 20f \_\‘I < 1400f 4
§ [ \. A§ L
2 15f \i\; s 1200F
(=] >
2 r = -
|5} N s}
B 1ok 2 1000f
=] < \'
g £ ¥
[
£ ost & soof
E -
) 1 1 n 1 1 1 N n
000 90 80 70 60 50 6005090 80 70 00 50

Initial pressure/kPa Initial pressure/kPa
7 AR08 R ) 2% 1F T Bk 3 2 BU {3
Fig. 7 Trends of detonation characteristics of fuels at different initial pressures
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Detonation characteristics of Cs-Cg fuels under simulated plateau-condition

YOU Zuming', ZHU Fengchun*, WANG Yongxu', LI Bin', XIE Lifeng'
(1. School of Chemical Engineering » Nanjing University of Science and Technology ,
Nanjing 210094, Jiangsu, China;
2.Unit 95856, Nanjing 210028, Jiangsu, China)

Abstract; Via self-designed detonation tube, the detonation characteristics of hydrocarbon fuels were
studied, and the conditions of low temperature and vacuum were considered. After systematic experi-
ments, the relationship between detonation characteristics and ambient conditions were obtained and
compared with that of normal condition. The results showed that the influence of the initial pressure
played a more important role than the initial temperature, and when the initial pressure decreased to
half of the barometric pressure, the detonation of hydrocarbon fuel was in critical condition. The a-
chievements will be a complement and support the prediction of weapon performance for fuel-air ex-
plosives.

Keywords: hydrocarbon fuels; detonation; detonation characteristics; ambient temperature; ambient

pressure
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