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Fig. 1 20 L spherical explosion system
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Table 1 Explosion parameters of aluminum powder/air mixture
Temperature/ C Ignition energy/J Pinax/MPa (dp/dp),,,/(MPa-s™) K
21.7 90 0.858 62.659 17.008
24.4 90 0.817 65.625 17.813
31.0 90 0.861 62.705 17.020
35.0 90 0.856 68.205 18.513
37.2 90 0.912 71910 19.519
40.0 90 0.791 67.469 18.314
45.0 90 0.812 75.292 20.437
50.0 90 0.773 71.381 19.375
F2 BHIZHEAMIBESY
Table 2 Explosion parameters of aluminum powder/ether mixture
Temperature/ C Ignition energy/J Do/ MPa (dp/dp),,,/(MPa-s™) K,
21.7 90 0.971 106.616 28.939
25.0 90 0.943 109.204 29.642
30.0 90 0.946 120.792 32.788
32.9 90 0.924 124.851 33.889
34.0 90 0.919 126.464 34.327
35.0 90 0.918 127.204 34.528
40.0 90 0.914 124.704 33.849
48.0 90 0.910 113.233 30.736
50.0 90 0.923 106.087 28.796
R3 EM/CBRAEEREAMEBESY
Table 3 Explosion parameters of aluminum powder/ether/nitromethane mixture
Temperature/ C Ignition energy/J Pinax/MPa (dp/dp),,,,/(MPa-s™) K
21.7 90 1.114 108.675 29.498
25.0 90 1.199 105.969 28.764
30.2 90 1.189 112.852 30.632
35.0 90 1.161 134.557 36.524
41.6 90 1.129 132.174 35.877
45.4 90 1.090 116.910 31.734
50.0 90 0.996 110.454 29.948
22 RABRIEENBEEETHIRZE
S rp, BRADERIERER O s 07 3, TR A% B 0 A TR RERE 1, DR SRR K I 9T U E BE S Y

J 3 WA B AT A A e KRR R T P T KIBRNE TR T P 2R AN AN R 2 BT
M 2 W R e AL BT LLE Y, 76 S50 R EE VS L (20~50 °C) P, 44585 (300 g/m?®) 19 55 AR HE )
Prax TE 0.77~0.91 MPa Z [H], i B X [6] if J5 AHXEF- 25 Hs 77 0.835 MPa £ 9% 1Y I T %30, 7] LUE VR
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Table 4 Explosion parameters of ether/air mixture

Temperature/ C Ignition energy/J Do/ MPa (dp/do),,,./(MPa-s™)
21.7 90 1.140 107.351
25.0 90 0.975 51.469
26.4 90 0.957 76.469
33.0 90 0.856 73.528
35.0 90 0.862 61.763
40.0 90 0.801 30.881
50.0 90 0.777 33.087
() P TR PEE AL TGS o 022 PR A 52 0 VR 1K S
N S N WA S N 5 1.1F “ Tt
(] J T B DX TR], SR08 b A R ik 2000 °C, 2 Lol R
25 X B 4 AT 2 I 0 A ) 48 oo} T
PEHT, AR 5 adt B2 A1) (R B9 T 4R, 7R SE 40 R B g§ ) : ‘
T 15 PR PR 7 0 R 7 R 2 R, ) 2% 2 06/
TH £ 35 1 50 TR N 2 0, R i) 2 kR <05y
A5, PR ] pou A AR ol a
{1142 Ether Al LI 1, 4 2, (600 g/m®) 021 7 Rl Ether/Nitromethane
(1 P 7E 0.80~1.15 MPa 22 [, i T 25 1 16 N
= B 2B S e 9 20 25 30 35 40 45 50
M6, ST AR SER . 2R 42 35 e/
AT, A5 20735 C 2l L) py,, FREWEE N 2 KM AR5 T 2

24.9%, 35~50 °C Z 0] p,. FFEIREE R 9.2%, &
TR A s W T £ Tk R R, AU LA
PR T AE B NS kR A S8 B, A LB T AR e o ARE ot A S, R IR = 55 1
Ponae T HAHRLEE S AN ZS SARB Y Do FIETT AL, LRI po R A8 L0 A5 1 D PR 2 SR EE A7)
AR Ak T 300

£k AlVEther 7T LI, 4583 © ZWE=1 : 1(3 600 g/m®) #Y p,, 7E 1.1~ 1.2 MPa 2 [i], iR B TH 5
A 4.9% T RER B . AH LLZEAR Ry (it ZemT LU 1, CBER AR SR AL TIR G 7.0%~ 19.4% MR KE TR
77, HARXT SRR M 0 22 = 8 0 e D7 AR ARG 0T 7, Wl TR e SRR R ) 2 AARI IS . R STk
AR AEDE HE T 85K IF [B] KR 1) 12 405 30 BT, 385 0 7 Ik 1) & A 3R T R0 1) A0 R Ok, B, ELHISS Tl 40k
OYBUREI S AR 25, — 8 B L B0 TR 2 R AR T

i il 28 Al/Ether/Nitromethane 1] LLA H, 858 = Bt : 3L HE=2 : 1 : 1(3 600 g/m’) B9 p,., 7F
1.05~1.20 MPa Z [1], B /) T i R 1 1 7 T BR IR 11.9%. 56 FBE 19385 02 100 C, v LB 1R 4l
WAH, DL g mT LA 1R R TR K 24 10 Al 35 R e R 38 n T IR A 9 B e KR KE R 7, £ Tk =6 2 44
SR AR 2R 2 AR I RS E 1
23 RABEENEARRBEEETHHE

Fiz HEORY 212 M K ST 7 AR i Ak FRAS 3 0 8 1 I K R 1 TR (dp/do),,,. 153 4 41 (dp/de),,,, Rl IR
AR 2, A 3 T .

F 4 P 3 T2k AL AGE ST LA S, 4B80 8 (300 g/m?®) By fe KRB KR TE 1 L FH R (dp/do),,,, 7E IR E
DX [H] (20~50 °C) N AT 8% MR, AT LU VE S5 R TC G, Bk F8 50 18.4 244 .

H £ Ether AT LU, 26 Tk (600 g/m®) (Y 35 KRR KE 07 b T3 28 (dp/do),,,, 75 L X 3] (20~
50 °C) MIBE A B b FHA WY A T a3, DX R Y R A 72%. 7E 20~35 C Z[H) N R IE B2 122, 11

Fig. 2 Maximum explosion pressure vs. temperature
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4% [CBE T B 3.3 MPals, 1fif 35~40 °C Z[H] £ 140]

HHRICE T FE 6.2 MPa/s, 40 °C 2 J5 fE R 45 9] 20l . Rt T

AR . A FUAR A TE ) B3R A5 A ML T LA S .

T X TR A R, SOMT E 5 H R, £

FUAR A TE SRS, AR b T AR AR g 80 e S —
22 AUEther 1] L, §/ C BEIR & S o}

(B = ZE=1 ¢ 1, 3% 600 g/m®) (19 B KHRAE I ) S ol

T (dp/di),,, E T X ] (20~ 50 °C) P B sl A Ether

R F T W SE TR M . 7 35 C JLoEe

TS 2 2 AT UGS A AR R 24, 4 g [ 2025 30 35 40 45 50

Temperature/°C
B3 g HE b T AR B R AR A 2k

Fig. 3 Explosion pressure rise rate vs. temperature
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w5 RIETIRME 180 | -m- Experimental data
Table 5 Lower explosion limit data —— Approximate curve
175
Temperature/ °C LEL/(gm™)
21.7 180
243 175
27.8 160
332 155
37.5 150
42.5 150 202224262830323436384042444648505254
510 150 Temperature/°C

P4 JBRNET BR B IR AL Al il 22

Fig. 4 Lower explosion limit vs. temperature
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Experimental Study on the Effects of Ambient Temperature on
Explosion Characteristics of Multiphase Mixtures

BAI Chunhua, ZHANG Chengjun, LIU Nan, YAO Ning
(State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract: In order to explore the influence of ambient temperature on the explosion properties of
aluminium/ether/nitromethane gas-fluid-solid multiphase mixtures, we use a 20 L spherical explosion tank to
experimentally obtain the effect of temperature on the mixture explosion over pressure, the maximum
explosion pressure rise rate and the lower explosive limit. The results show that: under the experimental
condition, the explosive characteristic parameters of ether decrease with the increase of temperature. The
explosion characteristic parameters of aluminum powder are less affected by the changing temperature. The
explosion pressure of gas-liquid-solid polyphase mixture decreases slightly with the increase of temperature,
and the maximum explosion pressure rises first and then decreases. There is an optimum concentration ratio
for the optimum explosion power. The lower explosive limit of gas-liquid-solid polyphase mixture decreases
with the increase of temperature, and the lower limit of mixture tends to be stable after gasification of most
volatile substances.

Keywords: ambient temperature; explosion characteristics; lower explosion limit; multiphase mixture
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