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much as 40 % smaller than the values shown in
the table.

A sustained detonation can only occur if the
characteristic length scale of the gas-air mixture
is greater than some multiple of the detonation
cell width. The value of the multiplication factor
depends on the geometry. In the case of a pipe,
the detonation will not propagate down the pipe
if the pipe diameter is less than about S./3. The
detonation will not propagate from open end of
the pipe into the surrounding gas mixture if the
pipe diameter is less than 13 S..

What is the likelihood of a detonation occur-
ring in an enclosure or cloud larger than the
critical size indicated by the detonation cell
size? The answer depends on the strength of the
ignition source and the presence of either a
highly elongated enclosure geometry or an
exceptionally high level of turbulence for pro-
moting flame acceleration. The minimum igni-
tion source energy required for the direct

~ L ~ 1 ~

In the case of an accidental ignition source in
a pipe or some other elongated enclosure, the
deflagration-to-detonation transition (DDT) dis-
tance depends upon the following parameters.

Mixture Reactivity: The more reactive the mix-
ture, the more rapid is the flame acceleration to
DDT.

Enclosure or pipe wall roughness and the possible
presence of obstruction: The rougher the pipe inte-
rior surface or the more obstructions present, the
shorter is the transition length to DDT.

Enclosure or pipe diameter: The larger the pipe
or enclosure diameter, the shorter is the transition
to DDT.

Initial pressure and temperature: The higher the
initial temperature and pressure, the shorter is the
transition length to DDT.

Initial turbulence level: The more turbulence or
initial gas velocity in the enclosure, the shorter is
the DDT transition length.
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1) s}st227d " 9 oF (Cas No. 7803-62-5)
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(1) YFolA JHE= viE45E[m/s]

=2 43R

AP

2ghy = /29— .
i m_f

9 AP
Pi

. AP = (p, = p;)gh,

(po - pl)
Pi

(2) FoM YE=Z

= 29

FUEE[m/s]

AP

o

v, = v/ 29H,= 4|2g

—

|
[\

. AP = (p,— p;)gH,

me

hy .

Ty

hNautral plane

Po

(3) AFLEOA viEst= AFHHlke/s] =

nghg [kg/s]

Qout = CX Aa V 29pi(po - pi)hQ [kg/s]

@) AFZER Ryste AdRdlke/s] =

= 4/2¢ H,

n

pi X O XA, X vy

Qout:pi>< CXAaX

po>< C'x A?)le

(poipz)

Qin = P X C XAy 4|29 H,kg/s]
Qi = C <X A,\/29p,(p, — p;)H, [kg/s]
) viEshs A RE = aUchs AHRY
Cx A, < £/2gp,(p, = p)hy = C < Ay < \/2gp,(p, — p;) H,
Al X pixhy = A Xp, < H,
Al X T, xhy = Af X T, x< H, (~LEpe 2= 79 vhl)
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(1) 4,20.4m>, 4,=0.2m’, H=60m, 7y = 20°C& 7,=-10CE Y3t

1

(2) H, = Hx
+(1,/T,)(A4,/A,)

1
+ ((273+20)/(273—10)(0.2/0.4)%)

= 46.93[m]

= 60 X

2. ARSHE TS B4 QIR(0IM2] 2t Ak
) 4R TR XY

1 1 1
AP = 3.4 = 3,460(H— H )(—— —
360h(T0 Tl) 3,460( n)(% z;)
AP = 3,460(60—46.93)(—— 1 L)-:.17.61[Pa]
263 293
2) ot§ 7i%-9] i}?}
AP:3460h( i)—3460H(1 1)
T, 1, T, 1
AP = 3,460(—46.93)(—— 1 1 —— ) =—63.22[Pa]
263 293

gy

3. ZF 5o ATREF ALt
1) AFZEO|A vjEst= AFRBlke/s] = p,x C x4, xwv,

an‘ >< C X A >< g(pop;pl)h2 [kg/s]

Qout = CX Aa QQIOZ (po - pz)hQ [kg/S]
an‘ C>< Aa \/2gpz 0 pz)(‘H— Hn) [kg/s]
AFREUO] 4 latm, 3719 #AIES 28.962.2 7PgstH
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20pA ot &0f 7 10| Of 5t H1163 Y7 |IEA HI| 2AIE0|

_PM _ 1% 28.96 ol . - 1% 28.96 -
Pi= "RT ~ 0.082x(273+20) © 7 PoT 0.082x (273—10)

Q.. =0.7X0.41/2x9.8x1.21 < (1.34—1.21)(60 — 46.93) = 1.78[kg/s]

2) NEEZ QUste FSlke/s] = p,x Ox A, %,

( o i)
Qin = po>< CXAbX 29 P 4 ]{71, [kg/S]

o0

Qin =CXx Ab \/2ng (po - pz)Hn [kg/S]
@, =0.7x0.2¢/2x9.8x1.34 < (1.34—1.21) X 46.93 = 1.77[kg/s]

3) 7!?:]. %: out Q’i,'n,

4. $2|=0[0] CHet 2t ZE 7 T4

Aa
Mout
./
Shaft
Ts To _?f
I - R - N R e ? Neutral
Plane
H(60m) i
H.(46.93m) / ]
Min Ay ;"'If
5. 7i=t52| W2 Halof cet Sdchiel ¢z Hep 43

1) A5 Ao olo] ot aq Hots BAlsl] glah ol #t = 7je] 7R kolmct
oj$ Sck spgaic

2) FATHe] SR BHE ALLEQ} o)3ete] L EB|(7y/7,), SHEINTE} AR PRt ARy
(4,/4,)0] QEste], Leu|Bhs WAE)7L ge dake Al

3) Ab-sbRo] JipRol wixo] e Aot FATNY ¢A|Ms ALES} jRojo] 2y
(75/ )0l QJEFICH,

4) A50) R7Ro] WA(4,)0] sH50] hTEO] WA (4Rt F2E FHYY Eolk HEE of

£5}u], shio] Fhso] WA (4,)0] TR Aol #o) 0] ZPY AR Ao} Eol(r,)= 7
220 ol(met 7o) IASIAILE ol F4rhel ol(,)e ALEES] AyRo) gIxIgity
g % QL ol ¢7lHlEo] Aojxicke o]ujolnt,
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