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Abstract

It is very important that piping system shall mcct the optimum design requirement as predicted. in
designing system. If the piping system proved not to meect the requirement in commission it shall be
redesigned and corrected till the required capacity is satisfied. which costs much expense. The objective
of this study is to understand steady 3-dimensiona! Tow phenomena in a process piping system

numerically. 3-dimensional numerical simulations with standard k- ¢

model were carried out by using

ALGOR code for three cases of Reynolds number, 2300. 2500 and 4500, based on inlet pipe diameter
and three cases of inflow air temperature, 20°C, 50°C and 100°C.

1. A 2
AgulBAn s A, 22, 24 52 2a
a}*i AEsE wel ABEME, WAL ]
L B3N A®, AR e, wAL )
& 5 BEE NABHL A B T

2 A 2(process) ¥l H3} {8 T E(utility) ®]3F o
2 BEg & Q) ZAxane 4ag
HHY ARERH HFT AFAA AFste ?
o] &9 =& 74 o3 @AH HEE
d#H FA ol&FHe AW, 988 73*“»31

=
m_ )

=1

H wgel 2 2F;, WgAdE TE, )

G, 7HeE W E=Re] s wgel BAHL w4
sz, B 44BE FF, 3, 5%, v, 2
2 o) oa) AAHN, vwg FAEL v
HEAA LB FASH BAGE AW

T asdga AARERI T

-469-

Aotk W] wgelE Ay weidA @A)
W oias wrge] Wad 92 FFHE 37,
Aol And, AEtis IEFE AT W
A% AEU tauEe A% 370 37, 3
s gel AEHE B S XY £de Fuw
e vAE FAE $E7] A% A R
o 53 5% EAEN FEFL
N mRas B A$ old BAL 2F
o g own, g #2183 59 Ay
Aol olEs ERROXL, AELE R ¢
U B A Mess s A3, 4Az

vel gA2d Bl WY nYrt e
Azde) dites, degsHne O
= o) &lz“—;lﬂl Ag wWEoz dd
) #A AEe Y 9 Mz
é“ 2 31711 Qrt.

A E wAY WSk WA

.L,_IE



250 og g 272 2x-2 2 (second stress)
o) A&t |k @A wMT AANNE 9
o] AAe] o] L£xzAN wat 1z ¢
el AEtA A" & A3, wj@Ae] v
SAGHY BE ol A o3 wA s}
£ HYud JEE AARAE Ao} @
o agn ¥$=, ¢, 99 T3 e a7y
719] LHEAC wE wHAe Wy P A%y
Ao i@ melst "esty, WA dAAL
FAAZ] 7] A% WBEHAEQY hanger %
supportel] whg dAHAMe] Wassch ¢W e
ZAEYY 7] X WBANE e wBAd
ot 27 TP 4N 7IET $Hx
RZ2HEZ fA E BHEdE & 7EHel &
TErt}
durAQ HE ¢ sjagely HaMAe F
B EHe 4 2AE 485 2 Yk
Fo| HHs Bujste Relmz, muAd A4
zﬂoﬂﬁt 7z B&duz Af &4 5o 19
sot 5t7) WEd vl Bysic wepx sh
AAAE BARICVe o) gatd dAEE A
o] YutAoltt. o]HF WL AAg wjTHAA e}
F71z84 HEAA, A 5142 CO, 454
AT AHLAE AT YWE AU AT
ST A3z ¥V dAY R4
AN EG )AL o3t E7HU 349 %
HA4L FPsAct. =8¢ 59 AoMe A g
A ¥R BAEFEFS NMNHRE & YRR A

ol

]

[}
1o
-

Ry

)

BAGAIE AzAITYRAS
A FEAA AFRE B4 Hx
ﬂﬂﬂﬁﬁﬂ

AT B BAS 22AL el
AR BHAZH AL BAS dyEA, =
2 wMBAY 3RY 29YS @ % FES
394 AL 2oz W

ol

L

HE il -?L' 2y
i0§0
ofr e

-

i

2 A

J[‘I
o 1,7"
fo =

2 HiEA S 2YY L $x|6h4

Yol e MEAs) FEIA o) A
#Ug & GlE ARE 4YAL F4L Gl
de & QAT wWBAY BRgow Ag 49
A9 A% 2739 o, 1ela AP
e Be NgRY Foz dste ¥ AW

-470-

2 A9e wehel FYsn vk BW SRAY
ou REEAE ANSE PHE IAERE
sren BRgd ANIRNE Fr Ro|nz,
FEUHE BRSHE AGH AT uwsel g
Syst 4Hgel 1FE W ANBRY K44
v Bk wed 849 BIHE 3
o7 e mAs wuue] FFe W 4
Y57t BaSHAR BAY FRY T2 W
Biel fEol d@ 4BARE A YEE

X

vk wEkd B2 dTeid e 3xd WaAE

=9
600mm,1
400mm ¢}

AR

Intary

b GEEYE, AYSHEE S

=

: 7ﬂt st} Fig. 1% a0 WiEA =

& veidd. FEHAA e AA
TARY F dgod FUdEw, AA
F ol 279 A4 300mmel 639
254 ST TaARe 9% 2ol

Y= 5000mmo] i 5 v deolx tiEF 10000mm

otk

\.
I
b}

Hjgel dARE 45°2 Rdg3grh

Fig. - 39 MDA m9e ARAS ekl
A ARE ok 109) FEE TS

Fig. 1 Sc

hemé&: diagram of 3-D piping system

model

Fig. 2 Mesh of 3-D piping system model

_FEYS AMERAE B

o] ALGORE A}M&3&5t



3. €0 A 0

Total Pressure

AddA e drrPe 748
BXZ JMAs9oH, Fduae 2A
i‘ﬁl- Red=: 2500, 3500, 45000}, £-9%7} s

EE 25°C, 50°C, 100°C2 AdAsYcr ANE
A8 Table 19 cased@ = VeI QY T}
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Fig. 5 Wall shear stress contour for case I, 2, 3
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Fig. 6 Wall shear stress contour for case 4, I, 5
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