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Numerical Study of Two-Phase Flow for Fault Diagnosis
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Abstract: In order ‘to provide analysis results for fault diagnosis in a tail-pipe nozzle to make
some suggestions, two—phase flow field is studied for a taill-pipe nozzle by using the trajectory
model and finite volume nrethod to obtain the gas temperature and M ach number distributions,
and to simulate the collision between the wall and different size particles under different total
pressures. The calculation results show that there exists a point on the pipe inner wall where large
size particles collide with wall intensively, giving rise to the tail-pipe fault as a main cause, higher
total pressure makes more collisions betw een particles and wall while larger size particles provoke
makes more collisions. Accordingly some suggestions are prompted to enhance the reliability of

heat—resistant construction for a tail-pipe nozzle.
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Fig-1 The Configuration of Nozzle (mm)
) _ 0 ]
) ) 1 Y
QZN"lV— Vpl (wp — u)
0= 1 Fy
’ QZNplv_ ‘/p| (1)1)— 1))
1
. Hwang C J" - G2 N Ot Fur (V= Vi)
MacCormack
2] _ L,y 2 o D
e—zp(u+v)+y_1
SIMPLE ,
u v
[ ;P T
o ;T ;Y
Jam e— 7 )
son . $e
7V VP
’ ,Q
2.2
2
dVp
” mp d_lfl: Fp
N-S (4 mp » Py
1 Baldw in-1.omax 13l e
2.1 Xo= Xo+ 'Vpdt
oU OJOF 0G
Tt outarrH=0  (n X
T 2
F): _pd)C V— V) V— V»
U= [P,Pu,Pv,e]T I 8 : Dl Il( ?
d) C
H= (0,9, - p+ 0] P » G » b
[y ! 24 Rel
“ R—[1+ —1 Red < 1000
Pu’ + p — T, Co = e 6
F =
Pw — T, 0.424 Red > 1000
(e+ plu—- Tru-— Tw— g :
Reu = QIV— Vpldp
Py, ’ . H
Puv — T, (2) )
o= - T 2.3

(e+ p)v— Twu— Tw— ¢



18

688
1 Jameson
(1) 4
1
(2) 15 MPa,
3500 K, 1 pm, 10
(3) , pm, 50 pm 30%
1 Q ,
(4) Jameson 3500 K, 15 M Pa
, 0 s
(5) (2 (4, 4.1
2
3 .
3.1 7
(1) .
80:
(2) : S
u=0v= 0 a—T=0 a—lizo — PRI
on on
(3) . .
g
£
(4) . s
3.2
(D)
’ Fig-2 Mach number contour
(2) : 3
(3) , ’
' 4
(4) .



5 : 689

6 7
1
e [
£ i
= 0.9F
0.8f
<) !
N [
S 07 Gt |
w | ah
= i — F
0.6F
E \
0.5F A
3 [ i
. JT, o L
Fig.3 Temperature contour 1o nG 0 05
ase BT (o)
; L s /
2 , /. 6
i Y Fig- 6\ Gas'Temperature distribution at
/ the centerline

0.9F

71 (p/p,)

o
b e
(1] = N SR 1 I Eo 0'8.- — FMR
-1.0 -0.5 0 0.5 & 3
SV (o) 2 | \
0.71 N
4
Fig-4 Mach number distribution at the centerline 0.6
L L L 1 L L n 1 L L L . J
1- -1.0 0.5 0 0.5
2 BB (x)
0.8F
- 7
0.6;— Fig.7 Gas T emperature distribution at the wall
g 4.2
04F
E 8 1 pm 15 M Pa
0.2F ,
0 E n " L I L L L L | L L i I J
-1.0 -0.5 0 0.5 ’
B ALE (k) )
2 2
5
Fig.5 Gas pressure at the centerline 5

9 10 10 um 50 pm



690 18

80
g %
£
0 200 400 600 800
x/mm
8 1 pm (p= 15 M Pa)
Fig. 8 Trajectories for 1 pum particle in tailpipe nozzle (p= 15 MPa)
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Fig-9 Trajectories for 10 um particle in tail-pipe nozzle (p = 15 M Pa)
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Fig.10 Trajectories for-50 pm-particle in-tail-pipe nozzle (p= 15 MPa)
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Fig- 11 T rajectories for 1 um particle in tail-pipe nozzle (p= 3 MPa)
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Fig.13 Trajectories for 50 pm particle in tail-pipe nozzle (p= 3 M Pa)
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