WM B A 5 T B

2007 11 A

PETROLEUM REFINERY ENGINEERING

BV ESEILY

BB 55 9 0 8 B S 1T A AR SR AR Y
HESEYEERD T

pUPAR: %

EHnS FHE

T

LR FC AR & AR Al (UL TH WA 110043)
2. WAL L2 Beblag TR Be (L T4 TLFA T 110142)

WE:GZA CFD AU B L T ARRES B S I st B 88 ARSI AR B 2R B0 Y, JF 3
FEABUT WA BRSNS BN A BRI AT AT L, SRR R iR B SRR R4 1A
PR B AL T RS TR AR, T BR @ E N R E A

X AR BERTRE LSHANE HEED

RS EESEMREE, M I TZ
B, A AT HE DA RS PR 9 S A R TR
AT AL 164 felish LUK %4T
W H", BREABRBRLROLELEN
A, 52 8 W s g S B pE L A
[, ERmERRRAB KL RHAS B
AR , TR RTE A M BB 25 5 7= A L shBE M, e AR
MR EAR, Z 45, AR R, IF B Y A
BRI E R, A 5 R RS SR
B, R EF S EREERN TR, £ T5EW
AR X SE R 1,20 42 60 EA, MBI iR
BTN AE, 0T BRI It i AR #2448 49
B BRI AR R T A 90 FERT KM
— M R &, JRTER 10 S EAE R 1l
KRB R

SEHEIE T AR I SR AR T A R AN R
A5, AN W, 12— FP AR BER A m) R, X
Fpish BB IS F a5 sk I A )
FITA A B X FREE A TE IR T IR IX, RE B SR i ik
AR, KR B R IR s 00 I, 8 o) ¥ gl i ) A B
WS IR GURR R AT g, RIES K KwME TiE
Ve B, AR i & M R AR A 1 R A H
;L RE S E R AR D RRE R
Ri+E 7 1A 8h /12 ( Computational Fluid Dynamic,
CFD) . it & £ #4 % ( Numerical Heat Transfer,
NHT) ST EEFME R, U BOTEIEE 3

e B —F A B T B MR BTFML,
FA CFD/NHT £ R BTG MR BT B A
PR R TR T EE PR  RIE AT , AR
BB B E I A, R al LIRS A R #
VES ORI ] L Wl , AR AT BT A MR AL B
RS B LA KB EE R

A SO LG B S T PR B S A T BUE R
R[] B , SO SR 47 B A B B AR AT BB A
0, FH X PRA R A3 iR e 2 SE R B9 i )
BELf A BRBSCR AT BT LB

1 BEEERE R
L1 BFREHAE

R TEFT, E T B BOE « WA 44
Tl WA B WA 2 A2 A
H7 L B SE R WK B WS AR B AR L R
WRIMT 3.

RN RS R, B A P2 B X [E fY
W H 0,

Ju dv  dw
4+ +_ =

0 1
ox dy oz ) (D)

Ui H H:2007 - 07 - 24,

EBE N XAE, TEM, EEAFENFS(RAS K
RESE T, QAERAR[NORI . T EHE ALETHE,
1% A M35 :024 - 83787941 ,E-mail : sunred_2046@ 126. com



— 46 — v S N R N - 2007 % 37 %
HEFE.

du du Ju Ju aP du u Ju

, CLI-L L L R R SN S 2

x J51a) ; p(at w +vay a) " (M2 > 322) g.p (2)
E o, oP v v v

z hahdl = el = - Z it i 3

y JiTe Pl Tl PP YY) (G ay2+az2)+g’p 3
ow ow ow ow JP & Fw Sw

il CLANU LA LA R W oW I, 4

2 71 ”(az u&x ”ay+waz)+ ”(ax2 8y2+8z2) £ 4)
oT aT  aT 3 T T  &°T

=R
. c (X ¢, %
R A p ,,(at tuo o+ 3y

w0, w—53510 x,y,z FRIMEE S &,

m/s;
g..8,,8 . —AKx,y,z FHEIE SN
HE, nv/s’, B 5] 2

B AT
t —H[H],s;
C,—HWEEHE,V (kg K);
p——UAEKERE  Pa - s

A—RHAFE,W/ (m-K) ;
p—TEEE kg/m’;
T—RE,K;
P——& 1 ,Pa,
1.2 ik MESER
PRl i RO X 0 3 5 A A — E I, B
K k-e ZHRERY , RSB R (Segre-
gated ) B, ( Implicit) KR, fRUEWCS A58 e
&N FE AR #R B SIMPLE 8 ( Semi-Implicit
Method for Pressure-Linked Equation)'® ;3 & g8
B U RS 8 R ##R B Z B 0 K 5 ( See-
ond Order Upwind) "' ; R B R B BT B R 4
EWHER, IHERAFORAEEADL
4, %5 5 B A W | TR BE KRR L AT IR AR s 01
KA B i O R Z& M (outflow ) ; FE{KRE TH 2K A
AATBE TRBERN R, H A EHRHERE MR
BE s BT R0 5K o

2 HEERREELE

WSS S SR T $219 mm x
7 mm, HEKE 950 mm, B HAK N $25 mm
x2.5 mm, E¥ n =20 4], RIEFTEHEF, B HBE
32 mm, BSJEHRRGEASRAEREN 25%
(ER) , Pri kRl B 200 mm, B % 6 mm; I8

T
v——+w;) = A+ 5+

(5)

TETAT AR e h A5 4B TE M g 2 15° , B X 6 mm,
FREREYAETE, AQRE 2 C,HEEpH
1.067 kg/m’ , B S KEFE o H 18.25 pPa » s, T
FAH0.029 W/ (m-K), WEERECH
1.005 kj/(kg - K), HFEBWHE 0, X 111. 96
kg/h, TREFOFEHEE v H1.5 m/s, HER
FRIBERIERE N 105 CHMAKESR, BMER
RAARENE.

27 58 5 T 4 AR S R B AR BT B AR
B AR R TR RIS R R E SR
%M R R EER,

(1) AOihR&MH

FRAD:
—_ —
u=um;P=Ps,in;T=Ts,in;k:kin;8=gin;
%EAD: T = Tt,in
(2) AR EMH
FEH O

BRLEO.
a7, —
= =0 (n FEMEAE)
on

(3) WIth &M
VIR &2 £ =0 B,
FoRe:
u=1.5m/s;T=23 C;d, =34.2 mm;k =0;¢ =0;
ER. T,=105 C;

VA E&A, E RTR ksl 3l 88 e Hin ke
[ &

% FLUENT SR SER IS BRI R ST IR
P i FSE HETE 4 AR S A SR T R IR A B
BEEHEE, LA ~3,



#11 XILL B % . 805 T FSR BT I A e 20 2 A BB B0 AR 34 — 47 —

FeE WA e 3h A7 1)

1
5
0
4
.9
3
8
2
7
1

21
66
1
7
2
7
3
8
3
8
4
9
64
09
547

segmental baffles

woowoowaowaow
WX—= RO NN NDON

helical baffles

9.
8.
i
7.
6.
6.
5
4

4.
3

3

2
2.
1.
1.
0.
0

COO =N WWW A A

1!

(a) 25 (b) BREEH
Bl HRBEBRARTEREEERHE

Fig. 1  Contour of shell-side velocity for single segmental baffles heat exchanger
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Fig.2  Contour of shell-side temperature for single segmental baffles heat exchanger
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Fig.3 Contour of shell-side pressure for single segmental baffles heat exchanger
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Fig.4 Pressure drop versus Re for shell side flow with air and heavy wax oil
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Fig.5 Nu versus Re for shell side flow with air and heavy wax oil
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SIMULATION AND ANALYSIS OF PERFORMANCE OF SINGLE
SEGMENTAL BAFFLES AND HELICAL BAFFLES
HEAT EXCHANGER

Liu Hongyu', Wang Yanyun®, Feng Yanchun', Wang Detao’

1. Shengyang Bore Equipment Co. , Ltd. (Shengyang 110043, Liaoning, China)
2. College of Mechanical Engineering of Shengyang Institute of
Chemical Technology ( Shengyang 110142, Liaoning, China)

Abstract The Computational Fluid Dynamics {( CFD) method has been applied to simulate both shell-side
fluid in single segmental baffles and helical baffles heat exchangers under the same operational parameters.
The shell-side pressure drop and heat transfer effect of single segmental baffles and helical baffles heat ex-
changers were analyzed and compared. The results show that the pressure drop raises in both single segmental
baffles and helical baffles heat exchangers with the increase of mass flow rate. And the heat transfer perform-

ance of helical baffles heat exchangers is much better than that of single segmental baffles heat exchangers,

and shell-side pressure drop is much lower.

Key Words: heat exchanger, helical baffles, single segmental baffles, numerical simulation
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