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ABSTRACT

This paper presents the new design of a shell and tube heat exchanger. The new design means additional flows inside baffles,
it will make higher heat transfer performance. In this paper, two methods are suggested for supplying flow into baffles. First
method is that tube side fluid directly supplies into baffles. The flow is a portion of which would normally be provided to
tubes. Another method is that additional flow inside baffles from external source. Then CFD analysis was done, its result
indicates that the new designs have more excellent than conventional heat exchanger in terms of heat transfer performance while
the pressure drop does not significantly differ from that of conventional heat exchangers. Consequently, this study suggests a
method to achieve higher heat transfer performance within the same heat exchanger and to reduce the overall size of the heat

exchanger while maintaining the same heat capacity.
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Fig. 2 The shell & tube exchanger with 4—baffles
using inner heat flow
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Fig. 3 Horizontal cross section of the shell & tube
exchanger with 4—baffles using inner heat flow
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Table 1 Dimension of heat exchanger model
Contents Value
Shell diameter 200mm
length 700mm

diameter 18mm
Tube length 500mm
thickness Imm

quantity 24ea

width 10mm

thickness Imm

Baftle baffle cut 25%
quantity 4ea

baffle spacing 86mm

External pipe to diameter of inlet 30mm
baffles diameter of outlet 25mm

Table 2 Boundary condition of CFD analysis

Contents Value
Inlet temperature 400°F
. Inlet pressure 1160psiA (80barA)
Hot side (tube) -
Outlet pressure Opsi
Inlet velocity 5~30m/s
Inlet temperature 200°F
. Inlet pressure 116psiA (8barA)
Cold side (shell) -
Outlet pressure Opsi
Inlet velocity 5~30m/s
Inlet temperature 400°F
Additional Inlet pressure 1160psiA (80barA)
hot side -
(Baffle) Outlet pressure Opsi
Inlet velocity 5~30m/s
Wall Thickness 10mm
Table 3 Mesh grid test result
Level Coarse | Medium -1 | Medium -2 Fine
No. of Cells | 1,747,536 | 1,847,235 | 2,080,944 | 2,490,688
Type of Cells | Poly hedra | Poly hedra | Poly hedra | Poly hedra
Max. skewness | eon1 | 07340 | 06108 0.5898
(<0.8)
Heat transfer deviation deviation
coefficient under 0.1% under 0.1%
Analysis time ) 2~3h 23h 3dh
(1 case)
Selection 0

a4 mulse] mele Axgt oF 200970]3L grid test
ZH= Table 30 ERASTh a0l AHSE1E SAl 271

(water—vapor)©|1l, A= H(steel) AAE &85}t

S22

27T

HO1HES

=28 28R, Hi2S, 2025



Ao YRGS 33k A, vdEy 4R
S=o08 AT A|ujurA o m s S8, o
2k Bpg Al oy 7] 24k B Ale] A 8E|gict

GRS B 1075 P

ouy

o )

©)

4

Ao ATt U B 4
e BEG AgSlc

A517] 93l Realizable,

R 5 olvAl k
ok olky) 5 [ Hy ok
+ =—|

— +—)— |+ G-
Por ™° ox; ox; Uk)aac]] ke ®)

R ke

ok alug) o Hi\ de
Por o, _Ej (p+ OC)BIJ +pCiEe— p02k+\/ ®)
¥
=G, (7
ou;
= Ty — L
G, PU; Uy oz, (8)

(Cyp=0.09, Coe =19, 0p =1, 0, = 1.2)

2 AT 7MY gl gk dAtelr] wiEe] A3

| Sttt wEkA iR 3 2E, oF

g 4s v, HES 8l A

$Al SSHCFD) ai4& F3ll vl Fig, 62 W&

o 22| CFD 314 Axtolct. Shell sideoA] §4|9] 2%

-3 (a), Tube sideo|A FA419] &% #3E(b)E 22 UEtY
At

B3 g A9 B g4 mdoa 1719 ¢

Hjo 2 7%“6}@1 ’574]3}"”]”} 27 ool oF wiahE

AR S YR o W A1d $A7F 9208 Aoln

Of 3 ofd

=2 Me2s, M2z, 2025

2t712] 5l A

52l u}%& 9ol TtedEle] Awskr)o] dH
] Zoltt. Fig, 7ollA] #1¥ wjTHS Thgmo
Aol #oot #3 w2 H4o] wi

QIZHE| A B, C, D
2 W3 ¥, 7 hBeINY L BES Fig, 8] vieh
Stk v MEoR AT U B Aol A WEol
2% HXE Fig. 8(a), B HIZAIAY &% £XZE Fig
8(c), C &9 2% FEE Fig. 8(e), D HjEol49] &
£ BES Fig. 80l 47 ek 2212 27)e) 27]
TS A3 9 23 wdlo] 34 Ak} v|wslac). 2
o] 37] wiake HAe Reold WA W= e W]
A o] sl 28 SISl

I\ dngb) 2, W B F 2, o 2 mae) 4o
Holof| = i~ Hot & }(LMTD Log mean termperature
difference), A #A|5x(Heat transfer coefficient), @A
(Heat transfer rate), ¢2 735K Pressure drop) 3f4] 75_‘\—]-&#
242} 25 B3l vlastiiet (Fig, 9~Fig, 12)

Total Temperature
4.00e+02
3.80e+02
3.60e+02
3.40e+02
3.20e+02
3.00e+02
280e+02
2.60e+02
240e+02
2.20e+02

2.00e+02
pathiines-1

Total Temperature
4.00e+02
3.80e+02
3.60e+02
3.40e+02
3.20e+02
3.00e+02
280e+02
260e+02
240e+02

2208402

200e+02
pathiines-1

(b) Temperature path lines of tube side

Fig. 6 CFD analysis results of the shell & tube exchanger
with 4—baffles using inner heat flow

Pipe #2

Pipe #1

Fig. 7 Modelling of heat exch anger with inner supply to baffles
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Fig. 8 Temperature contour results of vertical cross section at A to D baffle
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Fig. 9 LMTD plots of the shell & tube exchangers with
variable flow rate
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Fig. 11 Heat transfer rate plots of the shell & tube
exchangers with variable flow rate
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Fig. 12 Pressure drop plots of the shell & tube
exchangers with variable flow rate
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