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ABSTRACT

This paper presents a numerical analysis of flow inside a water nozzle for fire fighting and observes the effect of the
variation in primary components on internal flow. In order to observe the performance of water nozzles, they have been
systematically designed and modelled, applying boundary conditions obtained from field experiments (inlet pressure at pump
: 4 bar, and pressure outlet : atmospheric pressure). In addition, the governing equations were calculated to obtain velocity,
pressure inside the nozzle. Two main parameters (the presence and length of sub-pipes) were considered with the aim to
observe the detail internal flow characteristics. It is found that the base model is not significant on flow characteristics, but
a negative effect (i. e. the reverse flow) at the entrance region of sub-pipe. On the other hand, the reverse flow was
vanished when making the length of sub-pipe double.
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Figure 1. (a) Projection view of ES model, (b) Plane view of internal flow domain, (c) Detailed view of water nozzle.
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Figure 3. Projection view of base model (a) Without any change, (b) With a half-length sub-pipe, and (c) With a double-length sub-pipe.
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Figure 4. Projection view of base model without sub-pipe (a) Having original length, (b) Having a half-length, (c) Having a double-length.

—9 6u'i ou ;
= oz, oz, (6)
C“k =u fu " pu l5jk +pu’jéy, @)

2] (3)% = ol Yujst= Hols= Yo FEHRI
7 ool o3 wiste] &3 4 )~ (NelA &
o] Al 9= o #3E o, 27} g
A3/ ®llA(Reynolds-stress production tensor),

N 2

m N g
BL

S

1‘
olo o2 é".:
JE mln

o

in]

-

23 A (Pressure-strain correlation tensor), 2~

>

e O o (B
O

o 1 % b

L‘_ ‘%ﬂﬂ(DlSSlpatlon rate correlation tensor), Ff &
9l (Gradient of the turbulent diffusion correlation)
| & dol=2-89 dAet I 532 AS
Hoo ndlds 92 3K AT Y|
d gelxe $4o] Basin®.
A= A FATLT AT oA AL
AR AR TE W Tl
7Iele " d7RAE, UEE 27 ]
Tt ARgSERATh ATl 7HEE 4 bar 4
AyoA T3 e =1S 7He 2 SiGlTh %
ol Mo ezl et FrE5A4e] A sl
AT FARE 20& A AARA R F343t
Aok 283 E7 taiAe BrEE e FAZE B
FOo 2 AR BE 7|t 2108 AHES Atk weEkA
TURY S B3 =F EFNAY £EE TS H
W, 7 £&£59 7|71 W= e WrEe] BAAET
AojA 1L Aol gt

\

O:
iy

2
N

oM 1>
N ©O
o &
r‘lﬂﬂl%l‘?—“‘o

e ol
i i

1

r°*'
N
Y
[

\I
2
[0}
1-‘-lk
N o
=l
2 o> o e mu wo

rﬂ,
o
£

l‘N

O

rlo b
[

op

fr &
o

2.3 ZiK} O|=A

B ERolAE WEE YR 4EHNE FUH] §
o]

shof AAe] 27] W WA weh fEEA0] G
WES Thps U Gl el REl AxelEge ¥
ZhSHTE 53, RSME 2-974) dRmde) vs) +34
& HolA, M3 SN wrlol A Felfos %

10
3 1,141,784
I
s ¢ 3,914,606
'g [ [ ]
5 7 2,301,229
S 6

5

0 2E+06 AE+06

Number of Grid

6E+06

Figure 5. Evaluation of grid independence for ES model.
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