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Development of a Particle Bed Heat Exchanger (1)
—An Experimental Study on Heat Transfer Characteristics

of Fluidized Bed Heat Exchanger with Double Pipe (Counterflow)
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J. G. Lim, J.0. Yoo, H.J.Yang. J.Y. Seo

ABSTRACT

In this study, the overall heat transfer coefficients are caiculated on fluidized bed double
pipe heat exchanger and single phase double pipe heat exchanger at the same condition.

The effect of the particle size, its material, fluidizing velocity and static bed height on
overall heat transfer coefficient has been investigated. The main conclusions obtained from the
experiment are as follows.

1. The overall heat transfer coefficient of the fluidized bed heat exchanger is higher than that
of single phase forced convective heat exchanger (maximum 2.3 times)

2. The value of the overall heat transfer coefficient increase with an increase in static bed
height and decrease with an increase in particle size.

3. For the same particle size, the particle of low density can obtain higher overall heat transfer
coefficient than that of high density.

Nomencliature
my :Mass flux (kg/s])

A : Cross-sectional area of Bed(m’) L :Length of heat transfer pipe(mm]
A;  :Surface area of heat transfer pipe L, :Static bed height (mm]
(m?) 4P : Pressure drop in bed (N /m®)
C, : Specific heat [kJ /kg K] Qu : Heat flux (W/s]
E  : Power loss based on pressure drop 47, : Difference of bulk temperature (K]
(W/m*] 47T, : Difference of Log-mesan temperature
k  : Heat transfer coefficient [W/m* K] K]
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U : Superfical velocity of gas in bed
(m/s]

U, :Overall heat transfer coefficient
(W/m? K]

o - Minimum fluidized velocity(m/s)
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Table 1. Experimental Conditions of fluidized
Partical
Particles | Alumina Steel

Diameter of 0.95 9 2
article (mm) 0.6 (09110 |15 |2 .5

0.07 | 0.083]0.045|0.043| 0.045]0.04

0.1381 0.161) 0.061/0.057| 0.066{0.07

Ly/L 0.2071 0.2480.083)0.076| 0.086(0.097

0.269| 0.324/0.104)0.088) 0.096{0.119

0.548 0.104) 0.111]0.140

3. RBER X Z8
CTEEX BLBBAAM BERARS e
Koz T3k
Uo:QH/ATml.As.

A71AM HBEEE BEE Qe HE A
Zth

QH::rnthh ATbh .............................. (3)

Fig.4~5+ Alumina ¥ F(dp=06. 0. 95
mm)E REKTE SIS o MEHENS
A MHRE Hebd Holth —RoR

B M o] SEEREE mE ol &
A5l ERSDE BERGE T3 RmE
of WA ®mvk A& How WEY, A
HRANAM T Wl winstol wel BHEHY
ot Bl —3 fEme 2 mmsla o ozl
HEE mEEel Ham 28 /”7:1*1 i3

HZA Fsln KR 2R A BBENE s
Fel %’J 1/28Ed 23 #Rrach o rJ—H it
BHAE HRARAoE o8y HEsss
Tn‘iéﬁjﬁ%a‘ BEIE o W AEel diug)
HEE] B NE RS ¥ gmm
EEESH ERSEV S8 BRsH=Y mE
£e] BRE 71dg 5 217 W Folatn A7)
Hoh, g W3 sl e HEk L B

40 +
op = 0.8 mm VLo/L"O.O7O_}
a 0. 138
] O.207
v o 0. 269
N 30 + v O. 348
z
o
d2o
Without Particle
10
o . L i L
o 1 2 3 4 5 &

U (M/SEC)
Fig.4 Relation of overall heat transfer coef-
ficient and flow velocity (dp =0.6 mm

Alumina)
a4
er ap = ©.95mm v Lo/L=0D.083
& O.161
= O. 248
X o 0.324
~ 30
b3
N
z
o
J20 b
Without Pasrticle
10
i
o 1 . L L N
o 1 2 3 4 5 (]

U (M/SEC)

Fig.5 Relation of overall heat transfer coef-
ficient and flow velocity (dp=0.95 mm
Alumina)
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Fig.t1 Effect of particle size on overall heat
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Fig.12 Effect of particle size on overall heat
transfer coefticient (L,/L=0.65, Steel
Ball)
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