25 4

Vol.25 No.4
2005 12

JOURNAL OF XI' AN UNIVERSITY OF SCIENCE AND TECHNOLOGY Dec. 2005

: 1672 - 9315(2005) 04 - 0447 - 05

1,2 1 2

(1. 410075;

454000)

TNT

; ; TNT
: TK 288 A

Approximate calculation of hazard radius of boiler explosion accident

NIU Guo-ging'?, XU Zhi-sheng’ , WAN G Hai-juan?
(1. Disaster Prevention Science and Safety Technology Institute, Central South University, Changsha 410075, China;
2. Dept. of Resource and Material Engineering, Henan Polytechnic University, Jiaozuo 454000, China)

Abstract : Boiler exploson was very serious disaster. It brought about not only the lossof wealth but
a2 casudty. Right prediction of its hazard radius could provide necessary helpsfor the prevention of
accident. The principle, arithmetic and procedure of approximate calculating the hazard radius with
TN T equivaent weight method were introduced. An example of calculation was executed in the end.
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Bl 3% 15%) ,
2
: ( ) :
2 [3.,4]
Tab.2 Overpressur€ sinjury effect on building
1 2
AP/ MPa
1 [3.4] 0.005 0.006
Tab.1 Overpressur€ sinjury effect on human body 0.006 0.015
A Pl MPa 0.015 0.020
0.020 0.030
0.020.03 0.040 0.050
0.03 0.05 0.060 0.070 ,
0.05 0.10 0.070 0.100
0.100 0.200
>0.10
0.200 0.300
3
3.1
[2,3,5,6]
E; = PV[1- (0.101 3 P) “V'¥] x10% (k - 1) (1)
Eg Kkl P ,MPa; V ,m3;k ,
(k =1.135),
E; = 7.4PV[1- (0.101 3/ P *™] x 10° (2)
[2,3]
B = GV (3
Eg K3 Vv m*; G kIl m®
3 [3]
Tab.3 Blasting energy coefficient of dry saturated vapor under commonly used pressure
P/MPa 0.3 0.5 0.8 1.3 2.5 3.0
4.37 x 10 8.31 x 10 1.5x10° 2.75x10° 6.24 x 10° 7.77 x10°

3
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3.2
( ) : :
[2]
Ew = [(Hi- Hy) - (s1- ) T1] W (4)
EW ,k.];Hl ,kJ/kg, H2
K kg; 1 kI kg - TS kI kg - ; Ta
KIkg- ;W kg
(4) [2,3]
Ew = CyV (5
Ew kI, v ,m*; Cy K/ m?
4
4 (3]
Tab.4 Blagting energy coefficient of saturated water under commonly used pressure
P/MPa 0.3 0.5 0.8 1.3 2.5 3.0
Cu/ K/ m® 2.38 x 10 3.25x10* 4.56 x 10* 6.35 x 10* 9.56 x 10* 1.06 x 10*
4
4.1
(TNT) (4 TNT
) el )
AP = /g R (6)
Ap ,MPa; R ,m; q kg
TNT
TNT , [7]118] )
e AP Jg R ., Jq R ., Jar
Ap
RR = Jdg=a AP = AR (7)
R ,Mm; Ry ,M; G )
kgTNT;AP ,MPa;AP, ,MPa;a
AP(R) = AP (RO) (8)
(8)
TNT

AP:Z.OOG[*F@ +0194[q2-0004[q (0.05 < fé' 0.5)
AP, = 0.067[*@ + 0. 301[*@ + 0. 431[*@ (0.5 < f/_ < 70.9

5 1000 kg TNT

(9)
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5 1000 kg TNT
Tab.5 Blagt wave soverpressure generated by 1 000 kg TNT blagsting in atmosphere
Ro/m 5 6 7 9 10 12
AP,/ MPa 2.94 2.06 1.67 0.95 0.76 0.50
Ro/ m 14 16 18 25 30 35
AP,/ MPa 0.33 0.235 0.17 0.079 0.057 0.043
Ro/m 40 45 50 60 65 70
AP,/ MPa 0.033 0.027 0.0235 0.020 5 0.018 0.016 0.014 3
4.2
1) (3) (59 E
2) TNT q: 1kg TNT 4230 4836 kJ/ kg,
1kg TNT 4500 kJ/ kg, q = E/4500
3) (7 a
4) 1000 kg TNT Ry =
5) Ro 5 Ro APy ( )
6) Ap, 1, 2
5
DA 4-1.25- A ,
: 4t/ h, 1.25 MPa, 193.3 1500 mm, 4 500 mm(
gm’, 2m’, 10 m’) , 1.3 MPa 18
(11 7/8
6
6
Tab.6 Approximate result of hazard radius of boiler explosion accident
E/K] q/kg(TNT) a /'m /m /m
452.5 x10° 100.6 0.46 10.3 15 24.8
/m /'m /'m /'m /'m /m
7.8 10.3 12.4 13.3 15.6 31.0
6
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6

1) ALOFT- FT .00 30, ,PMyo

, 1.5 km, 300m Pivyy 14 0.25 mg/ m :
O, CO
2) 100 m, 50 m ,PMy 10 mg/ m*, 0,

, Lh 0.7 mg/ m*;CO ,
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