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Fig.1 The smoke effect of RS97-2 type tear bomb

AR 8 AL A TH 3R 252 W8 0P B IR I 55, A5 B
SPIBYRRIE 1 ELAR 55 Fa T B R 7R Bod R v ) L
W TCREON 8 T Ml T A IR 2 IO X, X A o
TR TP RS R AT IR S 2 AT R . R AR5
o7 T s B R PSS 7R o) A T LA B A 55 1 IR A T BT

X TR SUIR YR, P HGE FE ha] T T ik

(1) 38R vy s 2 2 H 350

(2) M5 B B y 2%l b 5 R4 A

(3) FE7KF 5 ) b, KA BR B 45 1 [

(4) P ek #2 b XU B KN O AR R AR AR

(5) by TH] X6 A 25 97 HOAS A WAT B8 1 f

(6) ¥ BT BAFZ EUIRERZE .

R Hh o 0T 0 P AE AR TR R AT — a5 Ak 1 R 5
WP Cix.y . z)nl Fmum e,

Clx,y,z)=Alx)e ™ e (1)
ARG T HR A 2 RIA AN
fwyszy
e
dey
| (2)
fzszz
o=
dez

A B s AT LA H i A AR 22 5
Q=J‘T fj uCdydz (3)

Chinese Journal of Energetic Materials, Vol.27, No.2,2019 (113-118)

B () A (2) R ] 15
Qe 1
20°
(4)
1
b =
20'§
L EAQ DR W HEYE Wi PN EPE w28 IR
Alx)= Q (5)
2muo o,
TR (4) A (5) A A (1) 15
Cix,y,z)= o (6)

2muo o,
A1) ~ (), Clx.y.z) g B R x oK X7 18]y
oK T LT T 1)z K AR AR 25 R, mg e m T ACX)
NEFE R oo, AT BS B u G, m-sT 5 QN
R O E R B ) L mg s

3 fEERSAERUEE B A RRE A N

A TH 9 S I AR 55 1) A B0 R RE S 48 A 25 v i
) A TH 7 7E — 2 W B Y TR 6 A A B ps A
it H A58 B 2k L ACHURE ) 8 7 A Y R . M %S
JIT 5 A TH 500 0 v BE AN ] PR PR B AN R] . DAY
B (CSOH T A ] AW EE 1 ~5 mg-m7 B, A
A HAR T min WA AT 2010 22 88 T 10 mg-m 7 Ak
B, REB 4 A A H An ar RV W] 201t 5 i1 47 A4 B pr ot 4
PL LS BE MW BE o 20 mg-m ™ il A AR H AR BT
B ¥ B A 62000 mg-m™ . 38 HFE TR TH 51 2o sl
AEZEAT VRAS B, A TH DR B AR T 1 mg - m ™ B, HLAL
REIN AR 7

i B 55 75 7 HICR B & fETH SR W) i W o G,
Z5 U AT 5 1) 47, Bl B RS ) A B B Y AR 1k
AR AP AR S O R X L SN DX S8
To R DI, 3k 3 A4S Xl A 55 v i 4 TH R0 U R 3 S
FER Cy CoCro MR IBFR BT e TH 55 <0 e MR 55
24 iy 5CRE I 40 R

KAEX I (20 mg-m7<C, < C,) : % X d Jg T M 5%
W ha 3 wR B, 08 55 v Jr S A VH 0 vk BE AR L B AR RO
JEIEN K 220 B brdt 2k LHCHURE 77, I 525 )5 2805 e 4K
JINESF N AT AR SR TE o

JHE O X (1 mg-m7<C,<20 mg-m™) : MH%
24 i — BERF [l P BLUE i X 8 P9 R R T A E R
JEMIR B, XA A= H AR A BA ™ SR AE ] H AR —
i

www.energetic-materials.org.cn



J T e i T HORE R BY i T 9 R A 55 Al B RCRE I L

115

A3 N A BT 2L BB S 4T vk 0.5 h N AT IR & IE % .

TR XL (C<1 mg-m™) M & R E 4k 229 H,
2 DX N A 35 b I A TE R VR R AE G B BRI XA AR
H br ) R B A 4%, RN AT Z W N i TH SR I
K08 55 | 2 i 25RE vE U 40 1 2 I o

" — wind direction

o serious reaction o
disability area area invalid area
diffusion | 20 mg-mGSCa< G 1 mg~mascs<20 mg-m’3 Ci<1 mg-mé
source

B2 TH 90 A T i i v
Fig. 2 The non lethal efficiency criterion of tear bomb aero-

sol smoke

A b 3R U AR B ARE /N E AN - 5
H T PR TR 9 JSE AN /N T o AR A0 8 I 08 25 7 il 7
Hh T 3t 2o 4 DX T AR AR 2 A R T X k. A BIESE
R R A O (B E 9 1 mg-m o (R fiETH 5
R 25 B AR B BORE /N R R 4 e 7 b 25 b B
FAETHFNR EEA/NT 1 mg-m ™ 0 I 55 1 X Sl 7L

4 EEESEREZFEHISVETETE

4.1 SHHEPRBESENHE

H A, 78 N i 30 2P A R A 5 SR B, X
BT E I EA R, —FOE A 2 R KRR
FE 53280 % 5 0 e [ R A 28 7R (Pasquil D 7E
1961 442 Y, 38 aoF kU 4 T 4 #5080 3 1% oK BH 58 55 4%
R mEMZEEE IR SEHTIHHE S BIAR K
SREELMETHY#SES, H—MELR ANk,
AT 2 JR 6 R AR B EAT T 4 28 KR 4 il A LB L
C.D.EMF,AEEWMATE BEEAE,CLET
A, DEEPIE ERESIRE  FAERE . i
EBIRKRAREE S REHEAE TV BS%, E 1t
BRI A SCFE AR TP R A i 48 R KSR B2 A 26
BB S M A R KSR E B AR KR
FoE B2 T WY S Ean 321 fEk 2 R .
4.2 HBFESIHE

WS 2 1 BTk ,—HMr RS9 7-2 BR e 180 i TH LA T )
2450 20 g AR H R B ] P 55045 558 Q=1000 mg-s™',
R u=2 m-s™ JHZE = 2z=1.7 mo =P
BT S HCR I B R KRR EE SR TFHY #S
B, R R2UEH, EXEO<u<2 [ FIRITL
FAF RIS, T RIS o, o, 1B 535
o, =0.32xV1 + 0.0004x,0, = 0.24x\/1 + 0.001x.

CHINESE JOURNAL OF ENERGETIC MATERIALS

F1 M E R KA E B R R 5
Table 1

of Pasquill’s atmospheric stability

The meteorological conditions for the classification

wind day sun night cloud
speed, i middle  weak thin little  heavy
~ sunshine

u/me-s" light light  cloud cloud cloud
O<us2 A A B E F D
2<us4 B B C E F D
4<u<b6 C C C D F D
b<u C D D D D D

Note: A is the most unstable or most turbulent class, B is unstable, C is
weakly unstable, D is neutral, E is more stable and F is the most sta-

ble or least turbulent class.
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Table 2

meteorological conditions

The parameters of diffusion model under different

atmosphere

g =0 (o8
stability X v ‘
A 0.32xV 1 + 0.0004x 0.24xV 1 + 0.001x
B 0.32xV 1 + 0.0004x 0.24xV 1 + 0.001x
C 0.22xV 1 + 0.0004x 0.2x
D 0.16xV 1 + 0.0004x 0.14xV 1 + 0.003x
E 0.11xV 1 + 0.0004x 0.18xV 1 + 0.0015x

Note: 0.0, and o, is the parameters of smoke diffusion model.
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Fig. 3

agent in smoke and smoke diffusion radius

The simulation of concentration distribution of tear
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Table 3

and concentration of tear agent in smoke

The calculated results of smoke diffusion distance

x/m C/mg-m™ x/ m C/mg-m™
70 0.2104 50 0.4103
69 0.2165 49 0.4271
68 0.2229 48 0.4486
67 0.2295 47 0.4638
66 0.2365 46 0.4839
65 0.2438 45 0.5054
64 0.2514 44 0.5283
63 0.2594 43 0.5528
62 0.2678 42 0.5791
61 0.2766 41 0.6073
60 0.2858 40 0.6375
59 0.2955 39 0.6701
58 0.3057 38 0.7052
57 0.3165 37 0.7431
56 0.3278 36 0.7842
55 0.3397 35 0.8287
54 0.3523 34 0.8771
53 0.3656 33 0.9298
52 0.3796 32 1.0057
51 0.3945

Note: x is lower wind direct distance. C is concentration of tear gas in

smoke.
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Table 4 The calculated diffusion distance when the tear 5 % it

agent concentration in smoke is not less than 1 mg-m™
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Simulation of Non-lethal Efficiency of Tear Bomb Aerosol Smoke Based on Gaussian Diffusion Model

WANG Zhi-gang, GUO San-xue
(School of Equipment Management and Support, Engineering University of PAP, Xi'an 710086, China)

Abstract: The tear bomb is a kind of non-lethal anti riot bomb. To study its non-lethal efficiency size, the armed police RS97-2
type tear bomb was used as the research object. The diffusion process of aerosol smoke for the tear bomb was studied by using
Gaussian diffusion model. The change rule in the concentration and smoke radius of CS tear agent at the time of smoke diffusion
was analyzed. The simulation and calculation were carried out by written software using Matlab. The effective area of the aerosol
smoke diffusion of tear bomb obtained was used as a measurement index of its non lethal efficiency. Results show that when the
wind speed is 2 m-s™',
453.7 m’.
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the effective action area range of aerosol smoke for a tear bomb with tear agent charge of 20 g can reach
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