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Numerical prediction of shell-side flow with inclined baffles
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Abstract

A finite element method is appliéd to investigate the characteristics of the fluid flow and heat

transfer performance in a channel in terms of the various effects of baffle cuts, baffle angles, and

leakages. The results show that the decrease of a baffle cut gives a good heat transfer enhancement.

However, it also increases pressure drop. In the case of an inclined baffle, the result shows that the

pressure drop decreases with a reasonable heat transfer performance. But a steeply inclined baffle
gives adverse effects on the performance of the channel. The clearances between baffle-to-shell and
tube-to-baffle affect the overall performance. The effects of these parameters are discussed in details.
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Fig 1. Schematic geometry of a channel with
tubes and beffles

(658)



BAR o] Sl Aol 28 84 - 121

RN E fAo dele] WRzAE Aot
Ao, exe M s ednd soka )
Bag.

.

w
om

A RSl A

Fig. 12 9% 8l A4<] Bl & naa vl
- bl o] vl % 3 E 72 o)
#5(bypass)elet ¥2& Bl A
744wt ol Z)5te] A z}eo] 7hA o]
Ll ole FE FHA wad o
% &3 g B EA $EFHE A

LLEER RS R RISE EEEE

L o
= v . S
*ﬁﬂﬁm

w O o o

rulo &3

N

2 MEA Aol S B
A= 3-?‘4 olg F
g 4y 32+ H4AFEEY ‘r‘ﬂ% o= ql
Ad B7et ‘%}Q*’%M] %‘EJ:E 7NAA do. &
—} 1%4 AAE 53 geid d=
¢ E4E Fole U4l B
A7l Aoz del A ok gyt
d duB7AA FFe I e
2mm, W} Z-FE7} 0.3mm A E R, o=
G w3 hes] nAEZ 4] A
ol B E & Xl JFAIA AatetAot.

2 e ol
£

¢

o
2
18

Ok

NI

1

o f1F
B
o
o)

W F~

e
i
fz
oft

[e]

o

L O N (T U > TR T %
o R r

Tt

B ol Lol X & Navier-Stokes HH4 4] & o] a3}
shedl #¥asW FoA Galerkin W& AHS
39 th £§-EA oA Babuska-Brezzi 27& gt
FAEE BATFE A AT O w8 Uy
o thek ¥k Newton'd 'l & A3ttt

A B AN AT NS A8 22 T4
THbackward facing step)] & Aol A AR 2
52 W FEALE 71EY 7 AT} B wste
Hetr}. Fig. 2& Ghia ¥, Mansour 5,
Armaly 52| 239} 2 A7 ZAAS FF
B Dol FE5Y wel o ARAH L v

At o) AR g T

‘Reynolds4= 4008t} & A Sd & AHie
- G2 BE3] A5 5t ARFE R F

. X1 - Armaly et 2i[10]
. X2 - Armaly et ai[10],
L] X3 - Armaly et al[10] .
> X1-GHIAelal [11] -
4 X1 - MANSOUR etal [12] L,/

- Present G

4B . _ X2-Present
o o—ema—em X3 - Present -~

0

&
Reynolds Number

Fig. 2 Locations of seperation and reattachment

Zo|th Re<4000] thal M o} & A A & A
o] A3 4 9(recirculation zone)o] A E T}
o] 4& Nt dHe 13 FBE FX 84
WM & ALt T XA 39 HiHfalse
diffusion)& Y¥tA o3 BA & 4 9 2 g
Reynolds#7t ARAFE #5492 F27F B

3 U] 3 AR 2ol dojute A8 e =8
Aol ArlE Ao $Xo] FEEE Eodol &
ok & Al e dAd oz 23 FEEE AR
4 34739 8% 332870 A AL =3
A

ANALH, o F AASE SR G AR
Aol At A o) AR A7t A A2 B
9\11:}- Fig. 204 & 22 Reynolds=2 gt O}L]E}
Reynoldsfql*iE 71&e Az} & ?—__12] 3
Sl

5, ot ¥ n&

F2 Ad YRS 5L 232 #
11]7P *l]‘é oA edf gleoz dAd AL g
A D £ FHE FHo2 A g FA
FE AFE JA st 7150 Ut 28 -3
A HEL FEAA GG S APz @
L AGERG} AT 4GS YA Y T3 2
Meld Mo el & FAAIA GEEdE AL
Al T}k B AT A S 20%, 25%, 30%2] A 7HR)

(659)



122 WREMASMEEEE, $£24% $F 58], 2000

& Aol ¢ 5HE nAPo ME AL T
23t 2ol Ao Brh

BaffleCut(%)=('d ol - £ o])/A &z o] x 100
‘ (6)

Fig. 3& £ dF79A A8 AAAA F 3y
reketA BAIR Aeolnt 79 7= Fig. 1
ZFzx37] 2 gk Fig. 4= Wl & A 9] ¥isld) u}
S Ve Aol sl & A2 2(6)°l o3}
o 20%, 256%, 30%= WA ) Wi Z A A7)
7t F7b Bt f5 HHe v @ A S
Aot gk W E Heo] e Ao 59 A
g F9°] ZA Yevte S G ¢ Utk Fig. 5
€ &HstE vl Ao A4 gt g
BelE AP*=AP/pV inax/2)st 2T} ujE Ho| 7
A4 E G &Ho] Zolegs AL A 5 Yot
ol MjEYY S Y u AP oR YL Hy
< E337] WEolth Fig. 62 2233 e
Ao HjE Ao EFE A+ Jdoz 32
BYP 77t FolA AEAA/} Dol RS FQY
& 4 ot

v Zof] AALE FA HY AFAHE FA&
A gt A4S Folm E W Zd o8 GYHE
759 AFE ZA2ATE FHol Yo, w4
23 Aol YEUE GHE Uk B =RoAe
u} & o] ALzt wrt 42} 0%, 18°, 28lm 25°9 A

=

i slo o

Fig. 3 Grid system for the calculation of flow

(o) 30% bafe cwl

Fig. 4 Streamlines at Re=350

Tl 3l HAE B} Fig. 72 chdadt
Abzhel]l gk 148 ehvbd Zojth. ZAAlzto

5 A 999 At dojub= A& &
o} Fig. 8& 48 &4 EXoA 189 AHAzd g
7P i EA M 4] 4 &4 RAE VY

7

-—

800

@
=1
=1

S
=}

o
=

Pressure drop, AP*

| .—e— BC%=20, Re~1DD
0 BC%=25,Re=100
—y— BC%=30, Re=100

a
S

A B c

Location
Fig. 5 Pressure drop distribution with respect to
various baffle cuts at Re=100
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Fig. 8 Pressure drop distribution with respect to
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Table1 Leakage flow model with respect to
various clearance '

Leakage Leakage

. Model 1 Model 2

Baffle-Shell clearance 2.03mm 3.03mm
Baffle-Tube clearance 0.254mm 0.354mm

Fig. 10 Streamlines of a channel with clearances
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Fig. 11 Pressure drop distribution with respect to
various clearance at Re=500
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