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Numerical Simulation of Thermal and Hydraulic Performance of
Heat Exchanger with Orifice Baffles in Half Cylindrical Space

FEI Feng-fan,CHEN Ya-ping, WU Jia-feng,SU Jin-dong
(School of Energy and Environment, Southeast University , Nanjing, China, Post Code ;210096)

Abstract; To study the flow and heat transfer characteristics of the heat exchanger with orifice baffles in
half cylindrical space,a simplified physical model of heat exchanger was established. The ANSYS software
was adopted to establish CFD model and conduct simulation analysis. The influences of orifice shape and
baffle pitch as well as the correlation and difference between the heat exchangers with orifice and segmen-
tal baffles in half cylindrical space were compared. The results show that the shell side flow pattern of the
heat exchanger with orifice baffles in half cylindrical space is mainly longitudinal ,and the tube bundle is
swept by jet flow formed through the gaps between baffle orifices and tubes which enhances heat transfer.
The influence of the orifice shape on the heat transfer performance is more obvious than on the shell side
pressure drop with same baffle pitch and similar orifice area. It is also revealed that the smaller the baffle
pitch is,the higher the shell side heat transfer coefficient is,but the smaller the comprehensive perform-
ance index is. As for the fillet triangular baffles scheme, the shell side heat transfer coefficient of the

scheme of 30 mm baffle pitch is 5.62% and 10.06% higher and the comprehensive performance index is
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1.44% and 2.07% lower than those of the schemes of 40 mm and 50 mm respectively. Furthermore , the

comprehensive performance index of the heat exchanger with orifice baffles is about 27.89% higher than

that of the segmental one averagely.

Key words: heat transfer enhancement, heat exchangers, half cylindrical space,shapes of orifice baffles,

baffle pitch
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Tab. 1 Parameters of heat exchanger in half

cylindrical space
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Fig. 5 Velocity contour at the shell side close to tube wall
surface of heat exchanger with orifice baffles

in half cylindrical space (z =420 ~470 mm)
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2.2 B FLARIE) BE X BN 1 BE BO R

fFFE T 3 ZAMIHIHE (50,40 A1 30 mm) X e fhas
PERERIRZIR o P 181) rh Al I B LR IS 80 U3k
H P 7 Ca) TR0 Bt AT ) LD/ ), 5 R 1) S A
PAER BN 5T MR ZR B T . o, 130 B A
R Z B F40,F50 435K 3.70% ,2.05% , H.5%
e 34 2 % kL F40, K50 43951 K 5. 62% , 10. 06%
B AT TR R A 2 A AL BT R 2
YL 2, W AR, 037 i, AT 0 3 s
o LT (b) wl I, B A s, 7 il s 2
BT B, F30 7¢Il JE B L F40, FSO 43 S K
20. 11% ,41.89% . SR, BT AT HeAAR ) 25 5 PERESE
g bt Al 8] B A 980N AT BT RS, FErh, 130 255
PERE+8 B L F40, F50 43 501K 0. 62% ,2. 02% , 7
L, AN [ AR ] B 2 M e R 23 ) 23 A, 4t



- 130 - #oHe B

[ 2023 4F

iz WA RSELS A €S A IROE S SN (RO E LS A iU E
BRSPS AR . W TR B R P
A R TR, S P LA EAAES B R P A 1) A ) B
I

3.6 14

— S L
I ?.% I

. K-t
K-!

TE o g
= ./ / o =
% P &
o '3 O/D 4
£ N oé D/—i— F50, h 8 &
g 30r o/ D/ —o— F40, h g
E : I
2.8 ' ' ' 6
0.20 0.25 0.30 0.35

FERE TR W m kg - 57!

(a) B R B G MR AR

6
700 s ps0.
—a—F40, J
680 - —e—F30, J / 1°
~ B ’ /A/- £
i e =5
£ 660 L ////{///3//// 14 =~
<
b e - 3
O
415[ 640 - ¢ o o 3 el
¥ P -
620 ?////?////éﬂ**”’A%—z
o~ —0—F30, A
o 2P
600 1 1 1
0.20 25 0.30 0.35

0.
FRFR R kg - s
(b) LA HEREIR bR 5 e R IR
B 7 RiEEERFEERRILE AR
Fig. 7 Influence of baffle pitch on heat
exchanger with orifice baffles in half

cylindrical space
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