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Development of a Particle Bed Heat Exchanger (IV) — An Experimental
Study on Heat Transfer Characteristics of Fixed Bed Heat Exchanger

23 B’ B #® iE By
H. J. Yang, J. Y. Seo
ABSTRACT

In this study, heat transfer characteristics of vertical annular fixed bed with air flowing
through were experimentally investigated.

The experiments were conducted for cases where heat was transfered under steady state
conditions from an immersed cylindrical heater to the surrounding fixed bed of steel balls.

Based on the experimental data, the optimum conditions for heat transfer augmentation have
been determined and shown in empirical forms. For the same power loss, comparision of heat
transfer effect between the fixed bed and single phase forced convection device indicates that both
miniaturization of heat exchange device and heat transfer augmentation at low flow velocity are
possible by application of the fixed bed to heat exchangers,

The present results could provide a useful design information for the heat exchangers where

fixed beds are used.

kave* Average heat transfer coefficient

O R OB (W/m?- K]
I :Electric current[ampere]
A, :Wall surface area of heater(m®) K, :Thermal conductivity of air(W/m-K)
D, :Effective diameter (=D,—D;)[m) L :Length of heater [(m)
D; :Diameter of heater(m) 4P : Pressure drop in fixed beds(N/m?)
D, :Diameter of bed (m] q :Heat flux [ W/m®]
Dy, :Diameter of particle (m] Ty, : Local bulk temperature in particle bed
E; :Power loss based on pressure drop (K]
(W/m’] 7, Local wall temperature of heater(K)
k., :Local heat transfer coefficient(W/m?-K] U, :Superficial velocity of air in fixed bed
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(m/s)
V' :Voltage [volt]
Nu : Nusselt number(—)
Re : Reynolds number [—]
p¢ :Viscosity of air (kg/m-s]
© :Density of air{ kg/mf)

1. #%

E 2

BEMS] THW BRH@EC (CBREE,%
MAE, FHaGE, BLRB 5 o ERESH
ool i K5 ZoU A i MR
ol BEESE AT #HA] EEKE ©
1}9‘.?;1_/%1 EaEEHL 2 AMEEER T
WoQldle] & HAHAE AL UV Ul
olw] 53] BEERS %‘!@ﬁ&%ﬁoﬂ K glol 21
Mo BEXTE A2 #LHEBA K& A
-1 ‘1}% o]ql)
fr!iI?L—’!ﬁ*a BLHEHMO R o] §3tr] Sl
=M R el A o] Bl eI o] of
Shaull FEE B Mol A o] B E BRSNS KoL),
W], WE 5 BS WE BES ulA
W {EEEET BESIOE ERNETTC M

oz

ale] 2 HEBRM PR R goFEshA #r

whaba fEske] @8 #IREEC] o] SErel #f
RESRS RES u o)t wEHA 8 A
of whel AR vhE JRESES A sta sl
ol P BERS BB EHY BroR ¥
El #R e Bl Y unEHEAg ¥l
LTV st ol (EapEgEC] TR g FL
71, MEmeaz) B e] g Eo] g Aon i
wE ol glol

et B -E s E Bl o] 8
of slojdE BAE B 71 R\Mﬁ
o) WA zules Aol EAzE WiTh #ars
fadol lolA] M IIRAS A el Al i
2 Q13 EegEke] #oAE Al el
Mol sl @ElEl #a@is #itslodls
WRohERS gl EaYES FEE] 9%
AR7F LESI oz g WHERKE A7) 9
A e BHED BEE Alolo) MEAEER
#et Bh#E L i dA 7L EH oo

ZRAN- HHRTE JXE FH2H #£35(1990)/235

stelt,

et & R e 4% HFrr Ees
Ao BEERNEC] VAl S KBRMORE
Y BARBEIEHERE A S T e &
b 3 BEGEREC i ERAS #nstn
U HBREMAAN BEESEY EOBEL
of WANE B Fold oA EEEM B
B HAMES BRMNeZ FESY nu)
HHMR St g #Rstast gy

2. BEBRKE ¥ RBMAZ
21 WREKE

Fig.1-& & 7R AHS¥ HBEEY &
B i o] T,

o] Bl BEE A S SEEBR
(air filter) @% % B8l a2 38 M (blower)
@92 8L m®/min X 300 mmAq °It}. &
2 %Eﬁﬁﬁ:%aﬁﬁ*ﬁﬁ 2 Y (discharge valve) ©]
O oiES WEshr] flste] felda @S &

Eatarh eelHan= 17 5]
float type flow meter (Schutte & koerting
Co., M66-50637 U.S. A= #iEsilcl @
o @& 24 e]u ol g Ashe kR B
S g REREMEel L (D, ®- #iEtolu)
wHS BEe @ @A MiEs e M
At el ofsfA GtEEval, o WEE ik
HEtgel ol 83t @& e 8 (fixed bed )
10 i Ashe mRAKBS igiﬁ:O]/l ?slo] %
# 5t #2945 (air chamber) ©lv}, WS [ B
Woll 41 75 @2 Wi T8 Mwstyl % #
fEgkeln], 12, 3, 44 BUER A FHAF m
#agol sl WS HEESY] stel A}
BF dRE, ERRER, MGl g
Wy #¥ = Data Logger(Fluke 2240C,
U.8. A 5ol ofafiA] s vt

Fig.- 2= BRECRE S Fammel o

HE (O WzoelE R WfEselo ME
#el FANE mREHBHFH A i 15(mm)
o2 gExo] Uk D= BEHERNA
o BAOH%E MESH] 93 gkt #Hgn
ol @2 EAWO HASIE =K BEES A

¢ ldmm=



236/

Est7l AF MEH BAO0CIY @& RMK
FE %] A% £W@cl, @ O, ®
242t =g Axsty) A% a4, 8E, U
Eoln fukels v=o REEL #EsP 9
3o 72 @& AHE3th @ BEERA
o HAE EEmMEQOWX120V, ¢10x
L)l o] #Ed= REBEE WE 7
A MEH/ =RESHHF AR @t 150mm)
Ao HEHY Urh O wEHHOE

oy fixed ped  Wiimanomwler
) skidac iMivolt meter

mpere
{Bidaw lannr

Fig.1 Schematic diagram of experimental
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Fig.2 Detail of annular fixed bed for heat
transfer experiment
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Table2. Scope of heat transfer experiment
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