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The Heat Transfer and Pressure Drop Characteristics of the
Finned Tube Banks in Forced Convection
(Effects of Fin Height on the Heat Transfer Characteristics)
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In recent years the requirement for reduction of energy consumption have been increasing to
solve the problems of the global warming and the shortage of petroleum resources. For example in
the power generation field, as the thermal power generation occupied 609 of the power generation
demand, the improvement of the thermal efficiency is required considerably. This paper described
that the heat transfer characteristics of the finned tube banks used for the heat exchanger in the
thermal power generation were clarified by testing the serrated finned tubes banks with different fin
height for improvement of higher heat transfer and the conventional spiral finned tube banks with
different fin height, and that the equation to predict heat transfer coefficient which is neccessary on
design of the heat exchanger was proposed.
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ORBREGFTHBE LABERMIIRH LRV XIT, (mm)
BELIIANSL TGN T 4 eV V—T v K7 4 /28T Type Symbol d& d h 4 Pr h
DERERIEZ A OMICTBDII, T4y TFR _ SP200 173 353 90 09 5.0
T AV E S RELSHRND, HERBET 2TV S, Sl sean 173 299 63 09 50
SR210 253 51.3 13.0 09 50 6.3
M@BOOTIET A v EYFORRDEL—T v F7 4 Serrated fin SR211H 253 433 90 09 50 44
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RAGNT 4 AHEREBRERAWT, 7 4 VRS HBE S, ERBHOBMBHLFE L Y F mm
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GEROTFHXEZRET . 2B, 74 v@EIBEHRL u @ BRI FHE n/s
EBA B AMBIRABMEC OV TIXRERET 5. u 1 BRI EEES) n/s
w, @ RT 4 B m
XGRS o, BREE kg/m?
A, 1 ARAL FANT 4 AATEOEFIRK A BEOBCEE W/mK
A, BV —T v K7 4 VHEOEFIRE (BRe) v EROBELE m¥/s
A0 BV—TF v F7 4 VB OEFIRE (FRe)
d: 7450 mm 2. tREREROME
d : BNE mm 2.1 74 AHEBE AR TIIEMA LRETER
d : EEMEE mm HETOBREZERL T, 2BEDANA FNT 4 T
D, ERFHFERS m ERE LEEOEL—T v K7 4 VAHEREOHE
D,: BERFHEAFEERS m  FEREALE 74 HEREORRERL K1
D, : FWFMES m BETT. AL TNT 4 NHEREORROENT,
G,: EHMEEME kg/m’s TAVEERTHY, 7 4 L ES DENITHSP00T H
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Pr: 77 MK WV 25. Smm B ERA L. RS FAT 4 VIXEMD
Re,: VA JNVA¥=Gd/p,v NEIETRD 7 4 UM% DR ARITEE T BET,
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Fig2 Arrangement of finned tube banks
Table 2 Arrangement of spiral finned tube banks

(mm)
Arrangement A B C D E F
Sy 40 40 40 45 45 45
S 30 35 40 30 35 40

L

Table 3 Arrangement of serrated finned tube banks

(mm)
Arrangement | J K M N (0]
Sy 585 585 585 66 66 66

S 4 51 585 44 51 585

‘L
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Fig.3 Experimental apparatus
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Fig.5 Effect of fin height on heat transfer characteristics
in case of spiral finned tube banks
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Fig.6 Velocity distributions in the right-angled direction of
the tube axis in case of spiral finned tube banks
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Fig.7 Distributions of turbulence intensity in case of spiral
finned tube banks

Reynolds number  Re,

[x10%

Fig.8 Effect of fin height on heat transfer characteristics
in case of serrated finned tube banks

— 126 —

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

T4V ERERCBY BRI ENE 1859

FERMLED LA 7 NV AEITHIB30000 (RFE 2 EHE%E
HER) TH5. RCERH BAITICRTSERM
NFRFES I EFTT. AL FINT 4 AHEDRE L
By, 2L—F v F7 4 VHEORESHIIX, 74~
BRI VERFETIIERBROBERERT Z &b
B OBRIE, R FT 4 fHEDSP200 &
SP2OIDGRART = ENDME. ZOZ LR T AV
EMBVSR210 CIRIHEI 7 4 OB BT EEL,
7 4 VS AMEVISR21IHRRSR21IL THE 7 o« o BIZ X ZE
SBFEALIZS WD EERLTWA. K0 ER6SIE
BB AEENFRIOREEBIMETT. 74
VEXDEVSR2101ET 4 B X DEVSR2IIHED b
FREBINEL o THB Y, MEERIZ LV IRE
INEEREZCAWV. D LARESFN LB X THE
74 vOMEBRTARICBESERESIH SN T, R
GEREAFMELELEZILNE T, AR7 4 VES
DOFEVVSR211H & 4BV SR211L 2 He#e+ 5 &, SR21IHO K

BIEEBNKRE LS, EREBRELTVHLEEXLN

5.

4.2 EAIBRCILIERE

4.2.1 AL FAT 4 HBOBE EHILICRAA
AT NT 4 RHE (SP200) DERFIFGRIC X 5 BB RN
HEFRT BAIE y FIC-onT, BRfhmEY v F

30 K
al Oa A SR210
0 SR211H
2r ne O SR21IL
'E‘ 21t ey
TS &
15 o
3
S8 12T | Arrangement K ab
8| |8;=585mm {911
iz | e
sl [P T A o0
[

Il 1 i kY ﬁ_@
o 5 1 15 20 2 3
Velodty - u [r/s]

Fig.9 Velocity distributions in the right-angled direction of
the tube axis in case of serrated finned tube banks
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Fig.10 Distributions of turbulence intensity in case of
serrated finned tube banks
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Fig.11 Effect of finned tubes arrangement on heat transfer
characteristics in case of spiral fin
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Fig.12 Effect of finned tubes arrangement on heat transfer
characteristics in case of serrated fin

—127—

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

1860 T4 R EBH BT 28RS
BRI T 4 VEROENIC K 5 EERESRIC L 500
D, BMRERAM ELEDEELLND. .| [ srmoen o semiew :
4.4 BEEHFETRAX FHFECR, 23150 = 400 |2 g}j - gg ]
T4 HEEVEEE, FL—F v F7 ¢ U AHERE 3 « 300 b % 3N & 3N 1
A, BRI, BHKAMBORETLA /N § :
AEEEEECERERETo /. EbIZEN BTN g 200
X THHROODRER b T, £ 0O H CIMRERIEIC K g ol
E<HBERIETRFGA—FLLT, 74V E VT, “ ;
TA4vEmE, 74 HER, AESMERB I UEFIRIC 0(;
BFHLE. 74 HERZBIRL2EHRIX, 2hEToR Reynolds number ~ Re,  [x10%]
FRRED 74 By FBBRRERICRITTREN K X
W EBRDhroTEY, E-ERICIIEERBOKNE & Fig.13 Effect of number of finned tubes rows on heat
ERT 74 CERABMEERIC SR RIFL TS L E transfer characteristics in case of spiral fin
ADBNDBDOT, 740 EF ML T 4 VESERE|WE 500
74 CRERERCE. BMREEE TR 2RO R, . © $R2106N
=
ANRATNT 4 D0 THERAQ), BEr—F v F7 ¢ = 400 |
ZONWTEH VA AV ZEoOFEBRHEE I LT, &K(2) = 300 |
ERQPBONE. TIT, A, 4, ARSI F |
THEBRRKT, EOEERUTFT. < 0
-0.21 -138 § 100 _
Nu=4, ~Rev°’77Pr‘/3[h_f) [s_,] ) 2
v Pf 0 [
0

(5000 < Re, < 50000)
Reynolds number  Re,  [x10%]

h
AR 0.3zsd—fso.42
' Fig.14 Effect of number of finned tubes rows on heat
0.76 < ;)i £0.82 transfer characteristics in case of serrated fin
7
h 0.24 ~0.07
Nu=A4, Re 081 pye 13 (—f] (s_f] @) Table 4 Coefficient for finned tube rows
Y d, P,
N, 6 5 4 3
(5000 ShRev <30000) 4, | 0045 | 0041 | 0041 | 0.036
PN el 031< If <0.45 ; A, 0.068 | 0062 | 0.061 0.056
s, 4, 0.041 0.037 0.037 0.034
0.76 <L <0.82
Py
h 0.44 -038
Nu = 4, -Re *®prY 3(d—f] [;;f—] (3) 500 —r—r— . —p
v / 400 g‘?{g;::";?' '4:1’200 © Experiment value ]
3300_ 1_" mm :. :::::: _
(30000< Re, < 50000) ; M ”"”‘_”f';‘ N -
rigegs. D.E. ‘oung.E. R
1 h L 009™” i
i R 031<-£<045 §20 0%
dv 3 R p,o"’o
0765, <0.82 = e
P, 90 | o5 b
80 | 0. .
ARL TNT 4 AHEBEIZ B 5 BMEERD TR ol 7 ]
60
(OWTHE, 8T Schmidt®, Briggs 599, it & ©® X T 510 20 0 40 30 &0
DBEB DD, ZORTCARETHER L7 4 AHE Reynolds mumber Re, [x10)

BEICE A TRE2Briges L OTFRIR & D LB A R 1512
Y, Brigegs HIE, 74 VB XL o C2RBEO TR

Fig.15 Comparison of experimental results and conven
tional equation in case of spiral fin
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