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Abstract In this study, the relationship between flow characteristics and projection distance, depending on the shape
was examined. A numerical investigation technique for fluid analysis of a foam monitor was developed for the
prediction, comparison and validation of the actual injection performance. The foam monitor changes the flow pattern
of fluid flow according to the shape, The fluid losses were calculated from the numerical investigation affecting the
projection distance. The basic form of foam monitor was used as a designed shape in N. The modified model used
the length increase model of the flow path, and straight line of the model. The inlet pressure was 6.5bar. The results
showed that the length increase model of the flow path and straight line of the model in the nozzle projection distance
had improved. The results comparing the error rates projection performance were well matched to the 7.43% obtained
from the validity test of the analysis method.
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Fig. 2. Initial model of foam monitor (3D modeling)
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Fig. 3. Shape change of Foam monitor
(a) modified model 1 (b) modified model 2

2.4 ZAXPAHAM
F ZUES W
< g 9 H”WW
et % FUE Ui, ﬂ%%L
oA A8 AZES QI “Ansys CFD”&
1A F EUH UF 58S A9, ¢
o2 ANSYS-Workbench”} A]13}1= ‘Enclosure' 7]
S AR EF BUH R s AT 1A
b E BUHE AY fEshes oF I3 e
70000x20000x10000(mm) = XA 3}HA T} Fig. 42 &
RUE (37 400)9] &7 3 o)tgite] digt frE
o) & Wyl A7l HFolt)

R 54 A7I7F F EUHY §54] A7)
H3) AdjA o s uje- 7] wie] A Adne] Fa B
Aol wigh Ax=3715 thEA AA Sk 4 78 Gt
o= NS WP, 1 A {FATL olFdE
gpotetoitt. frAlo FEEAAS G2l &5
S el whek 283k fAle E50]

[¢}

RN

1

4
o>“

)= e
SirE

off of

=
=
A

3}

246

Fig. 4. Flow region of foam monitor for flow analysis
(3D modeling)

o= 18x] ke BERT AR os e AxES
FATE E3 F BUE JF-e] Axl= AHTEC] e
G0 o =g AAE JFAIATE 3k L B9
oA fAle] FAo R Q] A7)E HHEYE 17
3l71 a8l AAF AAE 93, AT 2 e
1 3sle] F 2,454,464 Nodes ¢} 2,839,023 Elements =
T35l aL, Fig. 5ol Al 7k« mle] diet frekaawmd
< YRS

(b)



Fig. 4. Finite element model of form monitor
(a) Initial model (b) modified model 1 (c)
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Fig. 5. Boundary condition of form monitor

(a) form monitor (b) full model
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Table 1. Boundary conditions of Simulation model

Boundary condition

Inlet Pressure 6.5 [bar]

Outlet Pressure 0 [bar], opening

Working Fluid Water

Fluid Temperature 25 [C]

Outside Fluid Air

Outside Temperature 25 [C]

Turbulence model SST(Shear Stress Transport)

2.6 f3shiM At
£ TYEe] tsle] CFDE o] &3] frsalas 4
Alsteh FEsla Aok Aol digh Hd) BARAE,
TFoAe FHe] &, BAF & FA HusE
Table 2]°ll YERNSLIL [Table 3]0l FXUE <] <
% o] 4= 1 Apol& HERNITE case 12 7]
o case 22 RS 59 A o

BN

TN
m{w

ox i 4 M o>

o OEL PR

Table 2. Result of flow analysis

case 1 case 2 case 3
Max1mmn Projection 60.5m 65m 72m
distance
Velocity at 1596m/s | 1823m/s | 18.09ms
the nozzle
Maximum 53.04m/s | 60.65m/s | 38.00m/s
velocity
Table 3. Result of flow analysis

case 1(Pa) | case 2(Pa) | case 3(Pa)
Pressure at Inlet 608680 601904 594793
Pressure at Outlet -101780 -120711 -131118
Pressure Gap 506900 481193 463675

5 S F3 F RUEY el gt Fig. 6
¥} Fig. 79l (a)«= case 1, (b)© case 2, (c)& case 39

5 543 BAAE 22t epnglc



A7 &8 5= A AlTE AllE, 2016

waler Velocily
Vector 1 waor.Velocity
6.065e+001 H A o0t
4.748a+001 4.1530+001
3.002e+001
3.433e+001
1.8518+001
7.000e+000
2.116e+001 i
I 0
8.000e+000 I 60.5m I
[m s*-1]
(2)
water. Velocity
Volume 1
6.085¢+001
4.T49e+001
e E_.\‘o‘aboclty 3.433+001
5.3048+001
2.116e+001
4.153e+001
[m 8*1]
I |
3.002e+001 | B5m ol
1.8512+001 (b)
7.000e+000
[m s*-1]
S ochy
A 800w 001
20656001
2310001
1 SeSer00
8. 200e+000
Imet1]
i e 1 1
waler.\‘n‘blucny g | |
6.0658+001 - ° T2m
d.?ABeil':IEII: (C)

Fig. 7. Result of flow analysis about a velocity plan (a)
Initial model (b) case 1 (c) case 2
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Table 5. Test Condition
Test Condition

Test Temperature 212 + 5.0C

Test Humidity 62 + 5% R.H.

Design Pressure 15bar

Test Pressure 6.5bar
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Fig. 12. Test product

Fig. 13. Projection Test
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Table 6. Comparison Test and FEM Analysis

Projection distance Error rate
(m) (o)
Test 65
7.43%
FEM Analysis 60.5 °
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