Bz 32 F R

CHINESE JOURNAL OF HIGH PRESSURE PHYSICS

#5284 H1W sOE W% O ¥ ) Vol. 28, No. 1
2014 4 2 A CHINESE JOURNAL OF HIGH PRESSURE PHYSICS Feb. . 2014

XEHE. 1000-5773(2014)01-0048-07

MERARES-EN-Z|REGTIH
MBI IER R
K

QA T RFBIERF S HEARERESLRHE L 100081;
2. PG g BHF KRB 5 IR 2% BE L U 4R FH 621010)

WE: VTIFEHRARRAL-ERN-ZALE6NBELALE . ESLEAEDREERE
PR HER HEAAREAAKEREAEAAREAAAF LG THORBRG WAL T RERE
TROERFART. EREANEARRALTERR D NBEET RIKEEK; B 600K
ABMEREN EFEETHRAARA RN FAT YR L8R IRE R, I AT & K8
NI KRR 9B e, 2 )5 B A AR OR IR R B 3G e, dR KB R A BT RN

KR RAEBRE LBRAD;HNARREAABETEEBERETR
FESES. 0382.1;X932 TEFRER . A
doi: 10.11858/gywlxb. 2014. 01. 008

1 35

LA AR Tk AU 2% TR A W0 51 & AR SO B g % . JRiR S YR m A R A
b S PR R TR 2R R RS PRAR DL b, 25 ] SR A e e R KR e BRAY 1000 I L B IA
HRZRGY . LA ZRR S WA B i AT BN R S R AU (C ) Tl AT
b U5 R T L SRR IR DY A B IR S A R IR I L RS AT B R KA R

1885 4, Engler #F 58 T 1547 I BE A7 76 015 00 T S A2 A1 KRR L X T BB R B R O T AR &
PRYERFIERIBTIE . BLJS L 38 209 5 T A B e X B8 24 M ol 2 1 BR A SE A T S AR AR T e 7 R 24
ARG YR AEF R AR R TR 2 R & R B IR BB BE A T B, AR 22 H 5T T 24k
JEEARR T8 K TS BRI TR 0 Ay A R A A S

P 4 TN e R B R v R A R TR RIUIORE 25 R 2 PP B R T2 0 . oh T R SR e R BR b B A e 4 A 1
I P 78 i RE A1 22 70) A1 2 O ) A 77 o i P A7 7 B ST e 28 B -5 R R 5 W0 O A T i
PRl G AT 5 23 R 0 ) K JEE T PR 3 R 805 S0 T O A T 2 TR ) O R A G B P B AR

[

=

2 X I

2.1 ZLHEE
SR B e B FEH N ARE R RE RERE WM RS X5 L WEEREBESR
TR, L 1, K RGR) R R B A GG RE RCE L SR D a5 KO 2 A A T B R, il R

» WFEBHE . 2012-04-07; EE HHEA: 2012-07-02
BEEWHE: HFARRFES (11372044)
PEE B Y WHCIH (1976 —) , 2, T BFsx A8 PRI, 32 22 )\ = B0 16 3l 1 24 758 . E-mail: yiran76@163. com
BIESE . sk w1956 —) . 0 1 U7, B NFE B E L £ 05T, E-mail: gzhang@bit. edu. cn

© 2014 Institute of Fluid Physics, China Academy of Engineering Physics http://www.gywlixb.cn



81 TR R 4 < PR AT 8 2 - BB - 2 AR IR A W B R M R T 5 49

4 0.5 mm, AR IAIEE 3 mm., #E RS0t PLCCR] 4 B2 322 55 45 455 ) 445 ol 1) 208 38 v J8 , rl 26 1 1)
JE R i) Ry i) L2 R i K S 33 ] 8 ph 3% P o) R S P . WA AR Gl s TR AL L B R T L
W i A3 = A0 2 12 Sk LR, FOR OB 420 5 L B E R AR R 160 mm, INAE 199 mm . %< &AM
PR R A0 T IR T AR N BRI I . SRAE RG-S B 5 SCERL14-15 T2 0L, ol 22 3 1 MR M 545 1
i Kistler i & 128 (K SR AL 00 | HL AT R AR L £ 5 A BR 8 L R 8 8 1B 2 08 A 2 S0 A PR 4 A

Control system
Data,
Computer acquisition

. . 1
Solenoid valve Charge By signal
Pressure amplifier || condition
_———
transducer |

Thermocouple

—Ignition
Q —1{ source

Air Air Check  Sample Electrode
COMPpIessor reservoir valve container

Bl SRRk E

Fig. 1 Explosive experimental devices of vapour-dust
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Table 1 Explosion parameters of aluminium dust-air mixtures at different ignition delay time
Ca/(g/m*) ti/(ms)  pun/ (MPa)  (dp/dD) /(MPa/s) | Ca/(g/m*)  t4/(ms)  puu/(MPa)  (dp/dt) ux /(MPa/s)

500 60 0.851 47. 8 200 20 — —
500 60 0.766 51.9 200 20 — —
500 60 0.817 62.8 200 20 0. 546 11.0
500 70 0.715 25.3 200 20 — —
500 70 0.670 36.0 200 20 — —
500 70 0.813 48.5 200 20 — —
500 50 0.772 50.3 200 20 — —
500 50 0.762 40.1 200 20 0.570 18.6
500 50 0.758 57.6 200 30 — —
500 40 0. 794 55.2 200 30 — —
500 40 0.722 39.4 200 30 — —
500 40 0.701 54.9 200 30 0. 605 12.3
310 80 0.434 7.5 200 30 0.451 5.0
310 80 0.377 12.1 200 30 — —
310 80 0.484 8.5 200 30 — —
310 70 0. 500 16.0 200 30 0.432 21.4
310 70 0.528 15.5 200 40 — —
310 70 0.546 15.2 200 40 — —
310 60 0.670 22.5 200 40 — —
310 60 0.637 18.8 200 40 0. 444 6.8
310 60 0. 694 24.0 200 40 — —
310 50 0.601 19.0 200 40 — —
310 50 0.511 18.3 200 40 — —
310 50 0.624 16.1 200 40 — —
200 60 — — 200 40 — —
200 60 — - 200 40 0.590 8.9
200 60 — — 200 40 — —
200 60 0.413 6.6 200 40 — —
200 60 — — 200 40 — —
200 60 0.270 2.1 200 40 0.486 5.9
200 60 — — 150 20 — —
200 60 — — 150 20 — —
200 60 0.382 3.4 150 30 — —
200 20 — — 150 30 — —
200 20 — — 150 60 — —
200 20 — — 150 60 — —
200 20 — — 150 40 — —
200 20 — — 150 40 — —
200 20 0.607 17.7

¢

Note:“—” denotes that the mixture in the vessel was not initiated in the experiment.
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Fig. 2 Maximum overpressures as a function of Fig. 3 Maximum rates of pressure rise as a function
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of gaseous epoxypropane of 0 or 1. 4% of gaseous epoxypropane of 0 or 1. 4%
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Table 2 Explosion parameters of gaseous epoxypropane-air mixtures

000/ (%) P/ (MP2)  (dp/dt) pux / (MPa/s) @ro/ (%) P/ (MPa) (dp/dD) ax / (MPa/s)

2.8 0.320 13. 20 1.4 — —
2.8 0.227 3.951 1.4 — —
2.8 0.234 3.93 1.4 — —
2.8 0. 290 9.13 1.4 — —
2.1 0. 240 4.08 1.4 — —
2.1 0.221 4.93 1.4 — —
2.1 0.258 4.62 1.4 — —
Note:“—7” denotes that the mixture in the vessel was not initiated in the experiment.
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Table 3 Explosion parameters of gaseous epoxypropane-aluminum dust-air hybrid mixtures

with a volume fraction of gaseous epoxypropane of 1.4%

Ca/(g/m*) ti/(ms)  puu/ (MPa)  (dp/dD) i/ (MPa/s) | Cai/(g/m®)  t4/(ms) P/ (MPa)  (dp/dt) e/ (MPa/s)
500 60 0. 685 72.3 50 20 — —
500 60 694 85.9 50 20 — —
500 60 0.707 68. 8 50 20 — —
310 60 0. 645 40.7 50 20 0.218 4.2
310 60 0.716 50.4 30 20 — —
310 60 0.674 37.2 30 20 — —
200 20 0.748 131.0 30 20 — —
200 20 0.749 102. 6 30 20 — —
200 20 0.721 74.2 30 20 — —
100 20 0.484 14.2 30 20 — —
100 20 0.485 11.4 30 20 0.035 2.3
100 20 0.528 37.0 25 20 — —

80 20 0. 345 11.4 25 20 — —
80 20 0.417 8.5 25 20 — —
80 20 0. 445 12.3 25 20 — —
60 20 0.203 4.3 25 20 — —
60 20 0.403 11.1 25 20 — —
60 20 0.435 16. 2 25 20 — —
50 20 — —
Note: “—” denotes that the mixture in the vessel was not initiated in the experiment.
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Research on the Explosibility of Gaseous Epoxypropane-
Aluminum Dust-Air Hybrid Mixtures

TAN Ru-Mei'? . ZHANG Qi'

(1. State Key Laboratory of Explosion Science and Technology ,
Beijing Institute of Technology .Beijing 100081 ,China;
2. School of Environmental Resources and Engineering ,Southwest University of

Science and Technology sMianyang 621010,China)

Abstract: To evaluate the hazard of combined gaseous epoxypropane-aluminum dust explosions,a 5 L

spherical exploding device was used to measure the lower limit of explosion densities of aluminum dust

in aluminum dust-air mixtures and gaseous epoxypropane-aluminum dust-air hybrid mixtures, and

gaseous epoxypropane in gaseous epoxypropane-air mixtures. The results show that the existence of

gas epoxypropane can reduce the lower limit of explosion density of the hybrid mixtures,and enlarge

the rate of pressure rise of the hybrid mixtures;at low aluminum dust concentration,the maximum o-

verpressures rise due to the existence of gaseous epoxypropane,and then fall with increasing aluminum

dust concentration.

Key words: dust explosions; hybrid mixture; gaseous epoxypropane; explosion severity; lower limit of

explosion density
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