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Heat Transfer Analysis of Economizer Based on CFD

24 - st
Eunpil Kim* and Dong-Wan Kim™**t

25 & AT A 2AT Adrte] olmkmlolA e dHE EAS BAst A I F
Bo] AR 144 aga wiEe] AXA o wE dAZEHN HEAEE Rlustion, Fo dies o
w34 2t FH 4SS fF5ske f&5d Bl dRddd ATt ST, okt T2
AL FAZE BRE FH 95S s F5ske Aoln, 2 Axdd et hFIdde Art aolE
Bt wi&Ee] AA= 7ol met ojFimvtolA Wiel 1HE F9S whEo] Wl wet 23y 4
AL Aee AstAZIn d9idsts StiA7I= FA4HR

I 235 vhE7]= st Sl f5o]
S7tel met i Ee] E3hs FHEA JebdS eldt

7195 AR HE, HE 3, ol A, Wi E, dREAE A

Abstract : This study aims to analyze the heat transfer characteristics of the economizer of the ship based
on numerical analysis. The heat transfer coefficient and pressure drop were compared concerning the
diameter and spacing of the tubes and the installation of baffles. The key findings are as follows: the
convective heat transfer coefficient increased proportionally with the flow velocity of the fluid outside the
tubes. However, of greater importance, it was observed that the uniform flow of the fluid over all the
outer surfaces of the tubes had a significant impact on the convective heat transfer coefficient. The
installation of baffles, in some cases, led to the formation of isolated regions within the economizer,
resulting in a negative impact on heat transfer performance and an increase in pressure drop. It was found
that the effect of baffles becomes distinct with an increase in the flow velocity of the heating fluid.
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Table 1 Geometric information of CFD simulation

each case
Cuse | Dlameter | T N0 s
I T A e
[or’]
1 300 300 - 205.2
2 300 200 - 205.2
3 200 200 - 139.7
4 300 200 1 200.6
5 300 200 200.6
6 300 200 200.6

Fig. 1 Geometry of the economizer
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Fig. 2 Comparison of heat transfer coefficient with

respect to tube geometric characteristics
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Fig. 3(a) Velocity profile at Case 1 (Diameter: 300
mm, pitch 300 mm)



Fig. 3(b) Velocity profile at Case 2 (Diameter: 300
mm, pitch 200 mm)
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Fig. 3(c) Velocity profile at Case 3 (Diameter: 200
mm, pitch 200 mm)
3}

pul

Fig. 4% 9%f%e §943 458 M
o Fuel A7 @ zbAe] wWslatel wet gl
ale] Aols FAY W 4EoR YEyons
Case Zre] AhAQl wime] Qo] Adg Aol
% R0 2He E F Ak
Flg. s @wur AAPAF T
5 e ddgEe

o wd

—-&-Casel
250 @—Case2
—Case3

200

150

100

Pressure drop[Pa]

50

Air velocity[m/s]

Fig. 4 Comparison of pressure drop with respect to

tube geometric characteristics
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respect to tube geometric characteristics

BRon, e

o] A= @Ho] At
13} Case 29 Hl&] ¥
T Utk HGEL Case 1
GAFE YehiY Tde A
dAHA S 71 Case 2914 718 A YERSTH

3.2 HES| &0 WE &N

guir o WEFZ HoloA] &3 AlLE=
A NFH(Shell and tube)d FuFr]e] WS o=
v Zo] dAFo] Md Aee FIAIE 4TS
gt} olFxulo|HE AMFH dudrie} FAF
3 FeEl2 HFEAE uw, olet v = HHE
o] AA] oo wmep dHF Aol MHE A

SHAAHZ YK H27H M4z, 20234 8 97



CFDE 0|&

A4 Tk $A EAG vie} 2o, wjr| 7t
freo] Exot AgdHe] WA €8 d5s 2
AHate dds] Fa% 2490 &, Ao ot
FudatA] Xhe W o] BT F lo] HE
2hgo] F&o| A "old & 7] Wil &
I 2o YRFFY BEXE HMIAAZ F UE
Edo H&s B AE Mol A G A
< 71 5 Uk webA B HelME oAl 3.1
HolA 7Hd 2 d5e Uehd FE adolddl
9 Case 20 Wi Zo] X NFE 27ty A=
A5 e AAg

Fig. 62 &S AR &2
shutbe] &S MAXAS A9
< wAFsl AXg 7 -9(Case 5) 22| Al 7H«1
MES AX3 H-$(Case 6)2 FIEAEASF
VERATE A ﬂ%?f} uiel Zro] YurH o g HH

7d9-(Case 2)%}
$(Case 4), F 719 W&

F2 AASEe W AdPE EREE fED
dHG WAe FMTE Dotk sAW, B
Ao WEwW WEe st 2XS Feels
o3e MBS AAHA e Aeuct R
A7 A dehgeh &, wiEe] HAE <l
N ASHEE e A 95 ¢ Fow 43
Hof s2E A% yede oJud a3 4
8 Asstns MEe] % A 2w A A7 A
A8 Aol 22 Aol westel e

AE BH{ o7 &L Fig. 79 YERS Hj
AR o] WE &% contourES F3f AT
At dA Fig. 3(b)e AFA & F U=,

4>

40

-@-Case2
-&-Case4
30 [B-Case5
—-o-Case6

20 r

10

Heat transfer coefficient [W/m2K]

2 4 6 8 10
Air velocity[m/s]

Fig. 6 Comparison of heat transfer coefficient with

respect to number of baffles
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