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extinguishing bags during the flight.

altitudes are obtained. The model is verified by experiments.
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Abstract: In order to optimize the design of high-altitude sprinkling system of fire-fighting aircraft, it is

necessary to establish a model reflecting the high-altitude spraying and distribution mechanism of mass fire

dynamics method, a high-altitude spraying and distributing model of aircraft mass fire extinguishing bags is

established, and the spraying characteristics and landing area distribution at different flight speeds and

distribution and experimental data are less than 20.0%. The research results provide a theoretical model

for the development of aircraft high altitude fire extinguishing system, so as to significantly improve the

fire extinguishing performance of aircraft spraying system.
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Based on the discrete element method and the computational fluid

The deviations between simulated landing
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Fig.1 Working process of fire extinguishing bags
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Fig. 2 Distribution of discharge velocities of fire

extinguishing bags
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Fig. 3 Schematic diagram of model solving process

i LR 0 SR Y H R 204 B K KA X A Y Ak
b s BV Ay KK A8 1) T W A7 1 R 500 A
2.2 HEEISLIGIGIF

Sy B0 AR D B A 1 L R ] T A IR e T R S
B BTSRRI A R S B R AT X LY L S 0 J
WA 4 s, B Lo R R A BE 2 A% i
WA RYFE RS s Ly AW 43 51 R A~ A% Y B AN
Vi BE L AW 4 3] 67 S 5 v A 0 A S BE N
ST BB DK AR I3 b TET DR A DX L B TR ]
DX 2K K RSB, DT A5 31 K K A8 1) 7% i A3 A S
158 25 35 PR TR I 481 B DA R ST R RUST 1
PR 28 ThE . S AR b, g M R A% B9 RS Ry
10 m>X 10 m, G K JE 2 400 ms ROSF B9 I & 1% 22 4
1 mm.

RIS IE A S50 T 0L AN 1 s, 36T K k48
1B R AR R R 3 T i B AR B 5 A 8 A
RV TR ZE R A3 3 TR T80T KK AR & i o
i B 5 A R TR E 80 m, KATE 100 km/h,
G 3.6 m/s, K] 160° T 00 T B9 K k48 9% Hb 43 A
LA 25 SR 5 S 45 SR ) b KK AS TR A R HL AT
J7 I AR T BT RHLCAT ) b, KOk A4S TR AT S
A FRHEE KK S04 7% b 53 A i) AR UL 25 SR A
SCH SR WA RAE. B BT N T B S 25 S R
F AL AT B Y 45 e 25 T B0 K KA iR AT I
HEHE B 1 0 FL AR 25 24 10 %.

F2HE T AN AT THAG THITEERYS

B578: Lk — > il 85781 LK
IRZEA ANUE ]
ﬁ L=400 m a
L;=20 m
> X
W|=20mI 1-1 2-1
1-2
jilpoc) a—
R frr s -
B Lo (Frg)  W=100m TG
(BT
A
Yy I AL
B9 el

B4 ¥ i AR 15 50 46 J 2L ]
Fig. 4 Schematic diagram of falling point grid method



1268 r B X B K F F ik 458 %
F1 FLHTHR
Tab.1 Experimental conditions
T8 AT EEE/m KATHEE/ (km « h™ 1) A /(m + s™1) e /)
1 80 100 3.6 160
2 80 120 4.1 147
3 120 120 5.0 200
40
E 20
o
= o R =
=
=20
—40
50 100 150 200 250 300 350 400
HIEHE S /m
(a) SEBRE5R
40
E 20
&L
w 0
= —~
=20
_40 1 | | 1 1 | | |
0 50 100 150 200 250 300 350 400
HTERE RS /m
(b) s
Bl 5 SCu 505 ELAT R T
Fig. 5 Comparison of experimental and simulation results
R2 EMSOGHNFTEERSIHRERNR
Tab.2 Comparison of experimental and simulation results of landing distribution
T8 SEHG B8R /m SEEG K /m LN 58 &/ m B /m B BE AR 2/ %% KB 22/ %
1 20.0 120.0 24.0 111.0 20.0 7.5
2 20.0 140.0 23.0 146.0 15.0 4.3
3 30.0 150.0 29.6 157.0 1.3 4.7

SR 2K S B T Hb B R R AR UL S R R 25 N
20. 0%, Y& Mo R UE I 5 KA 258 7. 5%, £ ]
AT B A AT 8RR LS KK AR BT 5 4 A
Xt K AR RS RO T EE AR 5 X
15 45 S (0 AW S B 2 B 2 S B T 80 C Ak
FERRUE2E o ANH 2 FE 952 0. C (1R AS B 2 B X6 75 b
B BE R BE B R R 40 591 R 2. 590 R 0. 03% 56 B AN
B %o & b B BB RN BE 1 5 MR 43 0 o 200 106
0.03%. Kk, BHF1 R B C IR R IE 2 6 (A
T 2 KT 9 b 43 A3 K B 114 52 T A58 /AN TR % ML 43 AT
LR AR LR K. FE AR AE T, K KA T &
BT AT 1) 4 B I SN /N T ORML AT R R
R AT oy A B R B R RAL Y AT R

RE 5 1M1 2K KA PR 00 i ) i 3k 8 50 o 3 R 7 2R R
R JRE U5 B (B A 52 0

3 #RE5ITR

Bl 6 B/ kK OK AR 50 5 BRI R G 4%
B AR E]. AT U L HE R S A R L HE
THCERF ] JLF- £ 2 P A A5G 2 o HE T 399 R A 30 1
JRCHh LR BT 22 BEAE G ) BB TS R4
BB K KA MR T 0L WG E R oy 0, i b
JH Y O R AR T R O R T AR
SE 5 HERAIY] L F AR A IO AR B D L R 4 B
AR TR ARZE W/ I T RIS L K AR K
B HE i B ] A OG



558 *

FoF MERFIRRKEZHE N

W E IS AR LS AT 1269

FIRIKAZ LB/ %

6 K KA R
Fig. 6 Discharging process of fire extinguishing bags

L7 20 A [ HE TR 22 R KR AR AR T RAL A -
gy e Horp R AT O 1) D A AR R X 5 ),
e BT AT IT [ KI5 [ Y 7 1 A
Z g5 B T R R HERCRE 2R K KARF N T
RHLAY XYL Z J7 6] -4 0 B A HE R0 39 . e
1A 2K K A B R A VT T 9 o e e DAL
1 T T ) R M AT S T 1) e A B T R T
I O s A PP 8T L K AR A R B AT )
PEAZEJT VR TR T e R BE T . BRI AR U Kbl is
2l 2 75 1) AV BT T8 ) AR RN L L el T A
it ot A b 2 BT A O BE Y BELA . OKKCAR S A AR
Az AR SRR A L e X5 1] B4 38 RE AR AR S 0. Z T[]
JEE LA ORFF AN s HETROR I o Bl 481 5 508 3 KK ARHE A
TE B BUR 107 » 3 R HE 08 BE i 22 R A HE i AR
WY T 1) R SRR 0 B/ 4 i 3 U 2K
KA By I AR LRGSR T SR Y.

4._

v/(m-s71)

L.
(
N~

t/'s

BT KA R G 8

Fig. 7 Velocities of fire extinguishing bags at
outlet of discharge system
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