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Heat Transfer to Horizontal Finned Tube Bundles
in the Freeboard Region of Fluidized Bed

Yasuo KATOH and Masahide MIYAMOTO

Abstract
Experimental study was carried out on heat transfer of horizontal finned tube bundles in the freeboard
region of fluidized bed, which was with an internal square cross section of 400x400 mm and a height of

1020mm. Each finned tube arranging in staggered 2 rows was with a spiral welded fin, which was a

height of 19.4mm, a thick of 2mm and a pitch of 9mm, around a ¢34 steel tube. It was found that average

heat transfer coefficient of finned tube was smaller than that of bared one because those finned tubes

prevent from being activity and being expansion of the particles in bed. And ratio of heat transfer on

finned tubes to bared was converged into (0.6 when those tubes completely immersed in bed.

Furthermore it was clarified that it needs more fine particle, lower height of tubes and some proper

height of static bed as proper conditions were needed.
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Fig. 1 Schematic diagram of experimental apparatus
C-C Thermo couple
200 7.2
LT T
I (Heater! J
[N a8 |
[TTTT TTTTT
9 380 64
450
Fig. 2 Details of finned test tube

F. 2LTT7 2L ET7L =20 ZHIZE E10mm »
T 7 U, o—EiciZ T8 b 7eHIZIEE 5 mm
DHZ AMHPIEDHDAFINT V5, EBEROBE, M
%7 2100mm ORI RFO— L TEOE#T A, 7 ¢
CAE EEBE OB 2 Fig. 2 IRT. (EBYE (3 434
mm DFEAM 2% E19. 4dmm T—EFE 2 mm D
WEDOHK7 4 > 2y F 9 mm TREEKICIAEZELZ
LOTH B, —HRICMET 272002, (BTN,

PR =P ET 70 IR TR R ST
ZOPEME LR (F—TL <2 b)) THD, X5
I3, 2oRNEIMBOIEONEIZH DT LS
TEVETE ) LTI TES R RRIRBEE R KL T
WL ARBVERTIRER T 7o o BB L7 ¢0.3mm C.
C.BMMIZ L Y IE N7z, BEHT, &g o
BT, B RO/ 2000ED 7 4 R ISH] iEA
ME =078 LTI MBRT 8 AMAEN TV 5,
PNV LS B T 1T RE T & ) R/ 20 U<

Vol.40 No.1 (1989)

SO TEIFA T AAMDAZN TS, ¥ —FlZide=% —
HIZ 0. 1mm C.C.#ExH4AZ [ L <90 HPRT 7 1
CEOFRICICHHT T 5, REN- -1, PRk dp=
0.86mm, 0.45mm O _FHDORYE FH T 5, (BB
DECE (L, FEFLE v F68mm, /K E v F96mm 9 4
TERWNTSH L, FEHBE-HMNFETHOEHIX T
dp=0.86mm DO, 150mm, 70mm, dp=0.45mm
DEA150mm & L7z, AREBICHEB LT+ A MY
Ea—%3, Ry PRIT, B2 1 mmDRAFT L X
WESTHIEM L DT, NI 4% TH S,

3. ERBRRUEER

3.1 74 r0E

KERIZMM L7274 > D7 4 w13 & —E DR
K74 2 LT, CHR[4] LRI, 7 1 2 RPRIC
BOTERKND L 912, 74 v KKDBIZEHH /5



wENE7 )
A=ZTIEN ST B7OR)ELAEICL->T7 4
YRIRET 4 CREDOBEER L 2 FERFICRE L7
LA, 7 4 »REDBEERI BRI DA (B
IRREBIZHES>TOIEA) D71 v 5h#I1EB £ 273%
7% 5,

n=w/ 2 (1)
b

2720, Hld 7 4 v REOBIZER, A 137 1 > M
DBLBR Y 371 > BEEWIE 74 53 TH 5,

1.2 MZEENER
7 A AF SAEBE O P B g
EIN5,

Hi=Q/ {(7A+A) (Twi-T.))} (2)

I3, KATE

C 2T Hed3 i 5 HARBAE R P8 4, Q I3y
1ARB) DRBE, A7 1 o KEiHE, A3 {58
AR, 7 137 ¢ B0, Tuld 1 50 B £ 30 3080 1
PERRE, TLIIBIEETH 2

HBE Q (ZHHELE J1 0 5 JIBAE i B D[] B AT 6
BRI E S LUV 2 ERO REE & L TR
D7 BYBERKIC LTI, TOEERICL-TEFD
iz KD LR 2L L THG

3.3 WATHMEEE
R(2)DEFL ) KO LIMERED ) BWHIN A,
AR L TREDIIBLT 4 » ) WS KB R 41
BT 5L F ORI £ ML 2 A Ak
% B,
Nun=0.134Re’ > Pr'# (S/H)°2(S/t)*'1* (3)

2720, Nun 3B FH X » £v F 3, Reli ik
RIS B2 EEZ MGz, /L X (REER
IR, SI127 1 Lk, HORBR XTI W) 37 ¢
CEE, t (RN TIIYD) 374 BETH S,
Fig. 31R& 5 & 912, X, =70mm, 150mm il
ERXQ) EDFENILPIERPI0%HIHRTH Y - T ARG
—HBLTwBREALTIENTEDL, TOZ LA
EBREEDEATFEZIZITWHE IR T2 202 5,
Fig. 4 (@) B L ¥ (D) (3 H & X, =150mm, Fig. 5 (a)
BLUDBIFEDS X, =70mm DEFNFIIZONWT,
KPR d ,=0.86mm DEED, & TE P E(EEH, (7 ¢
AP EE), H, B S OB E R L2 LD TH B,
X =150mm (2 BT, B UBIEEEOSA, 155,
2HE & LTI NT BACHTVEMMNZZFH L TH
A% ERINIET 4 T EEDHHIEEIA TS

—IR—= FBUZ BT 5 7 4 A B ER O BLERY

(57) 57

S (Fig. 6 (a) (b), BM), X LICREDEE, 55
M (2 2T Le=125mm T1.4m/s, Lc=150mm <
1.0m/s) 282 72603000 & 15055 & 2 9155 & 1 Ty
BRENDKE S ITEI TS 2D WAEH A LT 4 >
FTEEDHAETEIELFASR LA W, bl
T4 EFIZOGCTWLRE, BT %E&méb
ROMGIRAST7 4 S K - THIEI S AL B 72D BIEE 12 <
T, F1BE L 2 SE DRI TEBEED K X &
WKHEA R LN DM TN EFN I YT 5K E
EIHTHAH) LHEENDL, BEDEATIZT7 4>~
W& BHBIA T Nz, MG R e A 5
N, ZD5rH BBV TSRO ) i ps
HBHICL->TLEFOBLEDK Y, WisrkL T2
YOrHEZ LD, X, =70mm O¥AIT S OfkE s &
NEHFICHOLNLTEB) ZOHEEI NI EZ AN LR
HiLh

EBLIZT7 4 A EEDHEAIITTIES 200 1D
@L‘@%i"%‘*’% ALY _,*\I fAE%20. 41282 CThillko
KBy B I -7, FOE, BALEICE LTI R
I8z /7b$ I EBRGTIE, EMMRESC
REBNTALNAL 72, ZHIEET74 D+
HBRIZIE L TR T2 E 75K E WD TH L b
na,

Fig.6 (a), (D)3 X, =150mm D 1, 25 DHAT
T4 N EEOERI PR BLEOKNE I ERENE N
AT LD TEL L LD TRENLIL 4 /L T8

TR, Fig. 6 (b) (2 X, =150mm D 2 55 DB ATH
) Re=1.0X103LL F T2, #bA55 12 id 720 v 22 O ks
BREMOZIUTH N LD X% T3, Fig. 7 (a) (b)
Xy=7mm a1, 258N ATH5. Fig. 7 (a)

102t
£
3
pd
10 -
5 PRSI | L 2 X | e |
5x10? 10° Re 10 24¢*
Fig. 3 Comparison of Num for tube bunndles at

single phase condition

TR TR BRI 78 s



58  (58) o E A-E R B R

—r—T T T 77T T MR N
X =150 o Le 0 75 100125 150 X :(1)536"‘"‘ Le 0 75100125150
F ’ ] dp=0.86mm N

dp=0.86 Hw1 © o v ¢
| P o m'z?) i z Z 2 ] H2© & m v ©

. £ 01 EREG= e
E — -
E100 - o]
X%V\e _—~< : :
e =] I e
,/ v/ 49/ - o 50'_— P h
Y, 4 L 4
i/ & h s
4 / a ol o)
S e J E o
&/ e L ’ i
A
W= . ]
/l}/“‘e/ L i ' |
v / - . (/ e s
Y == 1 L . n/n ]
L ® 4 r // ,n/ 7
- / K .
) P SR RS 1 P - 7
0 0.5 1.0 (/s ) . L | I S U TR N SN TN SN S N O SO S WO | )
Uo ~Unmt s 0 05 10 15
Uo = Umt (mi/s)
(a)finned tube (b)bared tube

Fig. 4 Relationship between Hm and Uo-Umf at X,=150mm
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Fig.5 Relationship between Hm and Uo-Umf at X, =70mm
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