F2A AN HEFU ALY Z6) B AYY AT/ 417 o

(=%] =gl dA
Solar Energy
Vol.18. No.2, 1998

o RAGREE e FFAAAATL oo FEAUARHD weer AVUSR oo AR

An Experimental Study on the Promotion of the

Waste-Heat Recovery in the Fluidized Beds used in
Reclamation of Foundry Sand

Baek Ko—Kil* Park Jong-Suen** Lee Eun—-Pyo#** Choi Sung-Ill+*+
Choi Guk-Gwang*#*** Jeon Sung—Taek#*++*+ |

*  Taejon National University of Technology ** Korea Atomic Energy Research Institute |
wxx  Choongnam Vocational Institute of Technology **+ University of Incheon »x*xx Incheon Junior College

oo

B AFE furan FEALY AR YZELELS 3A Eoln HEY 42 FA% e d T8
& F Ade ABEES 47 Y939, A E Furan foundry sandE fsYAR AHEE #&3ol
A8, &%

A HE T (smooth tube), W W(spiral tube) ¥ HB(finned tube)& FHOZE
W 258 0~20CE FAEA AE Hof tist & AGASE AFHo=z F3RT

559 WAL 210mmelx, AEFY Y732 EF 127mme 3L 44 Ao 2
A8E Il ¥Z459 ReynoldsF 4,000~18000% ¢lol1, H&FW 5 UA Reynoldss 0.8~
58] WelolN sl oS 22 2SS I

O

7

L #5350 257} Eo8 RE AQBA @ AASFE A3

2. A & AGATE HPBAME ReT 35~55 HABANE ReF 44~52, ABAME
Re, 7 35~489 WM 244 @& & Urh

3. fEFUS Lxo wel ot gEAT BEY, YD 2 BRIAY F) NuFEL 44
g 1115309 HlE e

B} kol 2} (Solar Energy) Vol. 18, No. 2, 1993 145



FEA AY FEsU HEIF S0 g 484 A7/ W1 9

ABSTRACT

In this experimental study, for obtaining the data to be used in the increased recover rate
- of waste heat from the recirculated sand, the furan foundry sand were used as the fluidized
particle in the fluidized bed in which the smooth, spiral and finned tubes (Do=¢12.7) were
horizontally installed and used as the heat-transfer tubes.

The heat transfer experiments were performed in the conditions of water Reynolds
number of inside tubes in the range of 4000 to 18000 and particle Reynolds number of
outside tube in the range of 0.8 to 7.5. .

The heat-transfer coefficients (ho) increase as the higher inside temperature of the
fluidized bed and the maximum heat-transfer coefficients can be obtained in the range of 35
to 55 of particle Reynolds number in the all tubes. The maximum Nu numbers of smooth,
spiral and finned tubes are figured as about 1:1.5:3 in order even if the ratios show little
different as the témperatures of bed.

NOMENCLATURES GREEK LETTERS

Cwe © Specific heat of gas J/kg C)
. Inside diameter of the heated tube (m)

> Outside diameter of the heated tube (m)
. Average particle diameter (m)
. Acceleration of gravity (m/s%)
. Heat transfer coefficient between bed
| and external surface of tube (w/m°C)
ke - Conductivity of gas (w/mT)
L : Length of the heated tube (m)
 po - Pitch of spiral tube (m)
pr - Pitch of finned tube (m)
t : Thickness of the heated tube (m)
U : Fluidizing air velocity (m/s)
Uns © Minimum fluidization velocity (m/s)
Uont - Gas velocity at which maximum

g - Viscosity of gas (Ns/m®)
¢ © Density of gas (kg/m’)
o5 : Density of particle (kg/m’)

DIMENSIONLESS PARAMETERS

.grwghps.:ﬂ

Re, : Reynolds number of particle [ o,
Udy/ pg ] |
Repot © Reynolds number at which

maximun value of ho occurs
[og Ut dp  / 24 ]
Nu : Nusselts number of particle [ ho dy
/ kg )

 Numax - Maximum Nusselts number of

value of ho occurs (m/s) partlcle. [ homax dp / kg_]
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AHAA 9 A 37 2
(1) Air blower : 40 m/mm
- 500 mmAg
75 Kw

 (2) Surge tank : 200 L
- (3) Air flow meter : 19 ~ 94 NmB/hr

45 ~ 24 Nm’/hr
80 ~ 42 Nm’/hr
25 ~ 25 Nm’/hr
(4) Electric heater : @250 x 5T (STS 34)
Siliconit 2 Kw x 4ea
(5 Distributor @ 9210, A1z} pitch 6 mm,
91%a - @1
MEE 207%

(6) Fluidized bed : @210 x 430H x 3T

(STS304)
(7) Data logger : Model No. Therm.
| 5600-3 |
(8) Cooling water flow meter : 0 ~ 18

L/min

ot

=74

el

(1) #&4A : Furan foundry sand 600 #m -

2) 52U €% 50T ~ 200C |
3) §%7+2F 1 6 Nmv/hr ~ 30 Nm’/hr
(4) <93 : a) Copper smooth tube

b) Copper spiral tube

¢) Copper finned tube
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Fig. 2-1 Schematic diagram of fluidized bed.
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2 127111 10851210111 | -
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Fig. 3-1 Variation of ho with Re, for
smooth tube immersed in
fluidized beds of sand particle.
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Fig. 3-2 Variation of ho with Re, for
spiral tube immersed in
fluidized beds of sand particle.
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Fig. 3-3 Variation of ho with Re, for
finned tube immersed in
fluidized beds of sand particle.
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Fig. 3-4 Variation of Nu with He'p
for smooth tube, spiral tube and
finned tube immersed in fluidized

beds (bed temp. 50°C).
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ABSTRACT

In this experimental study, for obtaining the data to be used in the increased recover rate
of waste heat from the recirculated sand, the furan foundry sand were used as the fluidized
particle in the fluidized bed in which the smooth, spiral and finned tubes (Do=¢12.7) were
horizontally installed and used as the heat-transfer tubes.

The heat transfer experiments were performed in the conditions of water Reynolds number
of inside tubes in the range of 4,000 to 18,000 and particle Reynolds number of outside tube
in the range of 0.8 to 7.5. |

The heat-transfer coefficients (ho) increase as the higher inside temperature of the
fluidized bed and the maximum heat-transfer coefficients can be obtained in the range of 3.5
to 55 of particle Reynolds number in the all tubes. The maximum Nu numbers of smooth,
spiral and finned tubes are figured as about 1:15:3 in order even if the ratios show little
different as the temperatures of bed.
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