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Effects of Flow around Fin on the Heat Transfer and Pressure Drop
Characteristics of the Serrated Finned Tube Banks

Kiyoshi KAWAGUCHI*, Kenichi OKUI and Yusaku TAKAKI
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In recent years the requirment for reduction of energy consumption has been increasing to solve
the problems of the global warming and the shortage of petroleum resources. For example in the
power generation ficld, as the thermal power generation occupied 609 of the power generation
demand, the improvement of the thermal efficiency is required considerably. To attain this purpose,
heat transfer tubes usced for a heat exchanger for recovering exhaust heat from gas turbine in
combined-cycle type power generation must exhibit high heat transfer and low pressure drop. A
serrated finned tube with segmented fins to improve heat transfer performance has recently been used
for this purpose. This paper described that the effects ot flow around fin on the heat transter and
pressure drop characteristics of the serrated finned tube banks used for the heat exchanger in the
thermal power generation were clarified by measuring 3-dimensional velocity and turbulence inten-
sity, temperature, and static pressure in the serrated finned tubes banks with different fin height.
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Fig.1 Shape of finned tubes
Table 1 Specifications of finned tubes
(mm)
Type Symbol d, dr h Y Pr ks
SR210 253 513 130 09 50 63

Serrated fin SR211H 253 433 9.0 09 50 44
SR211L 253 433 90 09 50 24
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Fig.2 Arrangement of finned tube banks
Table 2 Arrangement of spiral finned tube banks
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Fig4 Experimental apparatus
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Fig.5 Effect of fin height on heat transfer characteristics
in case of serrated finned tube banks
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Fig.6 Effect of fin height on pressure drop characteristics
in case of serrated finned tube banks

~ % L, SR210, SR211L, SR21IHDMEICR Y, 74 V&
E DE VN SR210 A3 SR21IH D#7 1. 4%, SR21IL DAY 1.3
OB %27 L7, SR211HE SR21ILEZ BT 5 &,
FEIX 7 4 U ESRALALYD, BIER UKBERZT
LTWAH, b hcSR2IILOF B B AR E <
otz KBV —F v F7 4 VHETRT7 4 V8O
FHEICLVRBERARE S 2 EBBRI LT
DN, ZOEBERIENEBT OO LR o ZTOHE
HERRDZDIZT 4 VB OFMLRENEELITS .
4.2 ZJ242RBYDORERT B7~R9i7 ¢
VAW OEKFENFROEESAETRT.RTLD T 4
VEEDEVSR0DBE, T 4 LAHE DRI TORE
3D, 5(mm] ~ 10(mu] DS THROLFEL 2V, LD,
22[mm] ~29 [mn] D/ THR OB 2o TWD. ZHL,

D,, {mm]
u [m/s}

ti:w’ \\:::‘:’:::jf/ £ :? Arrangement K
N 7 S, =58.5mm
A N 5,=58.5mm
L B }ﬂ*“ N,=6 N;=5

Fig.7 Velocity distributions around fin in case of SR210
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Fig.8 Velocity distributions around fin in case of SR211H
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Fig.9 Velocity distnibutions around fin in case of SR211L

—213—

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

1322 Ll —5 v R 7 4 AHEEERIC BT 57 1 VBN & BERE

ANRLGNT 4 ATERBE BEEZERSFIHO T 0 v
HEDEY TIF-> TV D728, TEEDE VIS 1345 B
DT 4 NMNEDT 4 PO REEORFTHY, 74
OB EBo THREDELS RomEBRIMVBETI00
Thd. FEHERBOEML, AFIBDOT ¢ AAHED
BEEH (D, 0(nm] ~12.65[mm]) %FTH Y, %l
JOVBFEIHONEEDTHD., THL2EKEEBELT
7 4 % (SR210 T{XD, 12.65(mm] ~ 25.65[mn],
SR211H & SR211L THED, 12.65[mm] ~ 21.65(mm]) @
BHFCROLEVTEERLTWAS. ik, SR2104%
T4 rEEDRE SRR OB RSB ICB 2,
TRV 7 4 OB EZBRBESD2BLRVREICARY,
74 OB ERS THEIELS Kok BROHNDCH
B EBRETHDIEEZLND.

B8 & X9 X b SRZ1IH, SR21ILICHOWT, ©Key7
fHRIESR210 L IZIEEETH D . 7 4 VB IPMEL 2o
Folicky, OB T 4 U AEORORKRSIE
KBTI oT, HECHE D ENHENT
LMD, ZHRARLTVT 4 AEORE LT
BioTBY, ¥ —FT o F7 4 U HEORE, 71
WEIDREBHDIZDICERTBAV I WIREEIZ A2 -
TEY, 74 V@I 2 ELIHETHLERDOBHLICKE
REBOBH AN EBDbRS. 2EFBELTO
RAMBEOMBIZA A FNT 4 VAHEOREFE,
T4 HEOBOESTH B, Zhik, SR210ITH
SR211H, SR211LIX 7 ¢ v @ E AMEW 2 DI LD B
TEBKELARY, BRIIERAOH B 7 4 VBT
T4 EOMEE -T2, DS TOMHEIHE
X THENEL Rote Z EBEETHS. E£7-SR211H
L SR21IL LT 2 L KHEOME (30m/sPL k) %
ARTHEBEBETSRZILOFBIENZ L B8bhd. Zh
JESR21ILD G H3SR21IHE B & 7 ¢ LB REB KW
WIZ, 74 OEBEHIRELS ALY, 740 OB
SR2ZIIHE Y b REL Rl 7 4 U 2T HER
DMBENREL o ENRELELTEZONS.

Kio~H12ic7 4 YAY OFNFMSHETT.
7 4 CRIFE CSR21000 5 ASSR211H, SR211LICH~ 7 ¢
VEBTTERBRNLI E LTV BT B LIS,
ZHIESR2IODER T 4 v B EHBEVE DT SR211H,
SRRNL KW KERIWHL & oo C, TBRMT 4 2B
TEHOLRZVFIRNEL Y E Lt EL LS.
SR211H& SR21IL % LLEk ¥ 2 LiRIE RO TR T M % 7R~
LTWAR, HEFSR2AILOFB 7 4 &#ITELIE L
TWBEF B DAS. ZHIESR2IILOFAMSR2IIHE Y
L7 A VEOREBEBNED, 74 OEBEPKREL
Y, T4 DEABRKELS oD LEEDNS.

7 4 v BB OFHALITSR210, SR211H, SR211L & b IZIFiE
ke FmaEr L TEY, KEBEFRASRCER
BOHFFIZIEEE >+ I T 5.

7 4 % JTER T SP210, SR211H, SR211L # Eb#k+ 5
E, AL TN T 4 UHEDBEELIZRERY, Fhd
T AR RNCRoTWB I Ebns. Th
3, EBL—TF v P74 U HEDHRE, 7 4 IZHIB K&
BHDLEDIZELRBAV IS WREBIZAR>TEY, X
RATGNT 4 ATEORETHART s VEEXEELS
FTHERDWNICKERBOBH o b D EE
ZAOHA., LALLM s, SRRIOBIFEEOF TiIHx b
T4 DOPEEIBFEo CELBRTFIRLN, DWNT
SR211H, SR21ILOKEIZ/2 > TW5,

4.3 HEERSAE RNI3~FBIZ74 Ao

N

Arrangement K
8§, =58.5mm
S;=58.5mm
N =6 N=5

Fig.10 Velocity direction distributions around fin (SR210)
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Fig.11 Velocity direction distributions around fin (SR211H)
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Fig.12 Velocity direction distributions around fin (SR211L)
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Fig.13 Velocity fluctuation distribution around fin (SR210)

D, [mm) -
u’ [ms,

w

[

[

WHESULNB G000
» O

" [ms]

WEEANRNR IR DO
YR A VR R 7

A

N,=6 N=5

Fig.15 Velocity fluctuation distribution around fin (SR211L)
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Fig.17 Temperature distributions around fin (SR211H)
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Fig.18 Temperature distributions around fin (SR211L)
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Fig.19 Heat quantity distributions around fin (SR210)
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Fig.20 Heat quantity distributions around fin (SR211H)
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Fig.21 Heat quantity distributions around fin (SR211L)
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Fig.22 Static pressure distributions around fin (SR210)
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Fig.24 Static pressure distributions around fin (SR211L)
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