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D eterm ination of dispersion induced turbulent feature
in a closed cylindrical explosion banb

YAN Nan, PU Yikang
(Institute of M echanics, Chinese A cademy of Sciences, B eijing 100080, China)

Abstract:  The hot wire anemometer and the ensamble average method
are used to measure and study the digersion turbulent transient feature in a
closed cylindrical explosion bombh The comparison of the digersion turbulent
parameters from different shapes of closed explosion bombs ispresented The
relation betw een errors and numbers in digersion turbulent measurenentw ith
the ensanble averagemetod is discussed

Key words turbulent measurament; transient turbulence dust explo-
sion; error analysis

[1 3]

1 1999-01-12
: (19482009)
(1960- ),



60 (21999) 13

[1 3]
[4,5]
[4] : :
1
1.1
7dn® : 0. 16m
0. 36m, 2. 25 )
L 1 1
0.8 1.5mm ; '
8nm '
[ Y r“z\ ANAY ]
E T‘“LK )
1 9]
[T
[ P .
]
t bl
q b \ Bokk igniter
‘ : 4 b/— JE 1 4% /%38 pressure transducer
4
i « Pk bar
[ bl e dispersion tube
b ITh! ¥z dust chamber
) ‘ LT no-return valve
Y RO LR solenoid valve
4 b s E pressurized reservoir
q b
A} 11— Q FEzhig manual valve
1
Fig 1 Dust explosion test apparatus
, : ( 0. 1dn°)
1.2

[4 6]



3 61
[6], | to
Ui(to),
Ui(to) = U (to) + Ui(to) (1)
U ('[0) ; Ui(to)
[6], to N
U (1) = L 5U () 2
U () = 4 u()?= TV - U (W] 3)
u' (to) , u' el
X A B , to AB
'\_:IL:zl[UA,i(to) - UA ('[o) ][UB,i(to,X) - UB (to,X)]
Ras (to, x) = U (1) U's (o X) @
‘Ua,i(to) Us,i(to, x) A B
u'a (to) u's (to, x) A B
x=0 , AB , Rag (to,x) = 1
X — ,u'a (to) u's (to) , ,Rae (to,x) = O
Ras (to, x) X
[6], to
L (to) :J’:RAB (to, x) dx (5)
u' (o) L (to) t
M Pa, 200
U u'
D ISA 59 01/55D 26 5um
1.3

[3 8] Pu[3]

(< 10%),



62 (21999) 13

2.1
2 200 1kHz,
55 2 “ O »n 2 ,

20
s 30 120ms
é’

S10 200

h

t/ms Ul u's ( )
2 t= 0,

Fig 2 Oneof instantaneous velocity 23ms t= 50ms
measurenentsof disper sion U = 13-n/5 u' = &n/s;
turbulence .

,t= 100ms ,U= 3n/s,u'= 1 5n/s
t= 200ms ,U= Q6n/su’'= Q 2n/st= 400ms ,U= Q 2n/su’= Q 15m/s,

14 30
12} 25
- 2
» 10}
P £1s
% 6f 3
£ 10
> 4 e",_e_(,__e_l_e-—-——ev——ﬂ
| 5
0 0 . . . .
0 100 200 300 400 500 0 200 400 600 800 1000
t/ ms t/ms
Unu's  7dmd ,Cylindrical Bomb, P,= M Pa 1 7dm? » Cylindrical Bomb
- 3 i (41
Usu's  20dm® , Spherical Bomb!*l, P, = 2 20dm + Spherical Bomb
4
1. M Pa
3 Fig 4 Integrated length scale of dispersion turbulence
Fig 3 U andu’ of dispersion turbulence
2.3
4 1

, L=5 8nm
2.4



63
5 t u N , N 50
: Uu N
L) - U(eo) | ' () - (o) |
= = I'= ; 1 6
& U (oo) u (oo) ( )
u u . UN) U (o) N N - o
JU'ND) U’ (e0)
o0 , 300 6 t= 5ms U
u!
8]
7
_6
;5 t=40ms
34
3
2
1
0 . ) . ) .
0 50 100 1%0 200 250 300 0 50 100 l/SVO 200 250 300
5 6 U_ u'
Fig 5 Variation of RV Svelocity ver sus Fig 6 Relation of errorsof U and u' measurament
measurenent numbers versusmeasuranent nunber s
3
(1) 3 7dm*® 20dm*®
[4]
, 4
) ; ( 0. 029,
0.033); ;
) , 12 d3nm ,
(2) - [4]
30, 50 ,
6 L]
10%, 50; 5%, 100




64 (21999) 13

1 NAGY J,VERAKISC H. Development and control of dust explosion U K:M arcel Dekker, Inc , 1983
ECKHOFF R K. Dust explosions in the process industries U S: Buttetworth-Heinemann L td, 1991
PU Y K. Fundamental characteristicsof laminar and turbulent flames in cornstarch dust-air mixtures M cGill U -
niversity, Canada Ph D. D issertation, 1988

4 PU Yikang,L | Yuchen, KAUFAMAN CW ,BERNAL L P. Detemination of turbulence parameters in closed ex-
plosion vessels M ichigan: The 12th International Colloquium on the Dynamics of Explosions and Reactive Sys-
tems, 1989

5 ZHEN G andL EUCKEL W. Detemination of dust-digersion-induced turbulence and its influence on dust ex-
plosion Combustion of Science and Technology, 1996, 113 114: 629 639

6 HNZEJ Turbulence USM cGraw-Hill, Inc , 1975

(1) 2.50m, ,

(2) , , ,
1.2m 2.4m

(3) ;

(4) :

(5) (9 ,

(6) ,

(7) :

0. ém (FL -23) ' ) ,

, , .0.6m .CARDC-2,19%4 3
HARTZU IKER J P. W ind tunnel design and testing techniques A GARD CP-174, 1975
- K- N. . ,1979. 1Q
,1991. 12

A W N P



