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High Temperature Solar Gas Heating by a Compact
Fluidized-Bed Receiver of Open-Type
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ABSTRACT

A small scale solar collector system composed of a Fresnel lens of 0.5M area as a solar
concentrator and a compact fluidized-bed solar receiver was developed. Performance and
temperature distribution in the fluidized bed receiver were measured using SiC for particles
and air for working fluid. The maximum gas temperature was attained up to 1250K at
this moment. In this study, energy efficiency achieved by the present experiment was high
for the small scale solar collector system and compact receiver.
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NOMENCLATURE
A; . effective area of Fresnel lens, m'
A, ' effective opened area of mask, m

¢ - average specific heat of air, kJ/(kg * K)
Cow - average specific heat of water, kJ/(kg - K)

102

d. . diameter of receiver, mm
d, . root mean square diameter of particles, um
h, . convective heat transfer coefficent of opened

area, W/(m' - K)
I, . direct insolation energy, W/m

[, . height of packed bed, mm

m. - mass flow rate of water, g/s

Q. . incident solar energy on received surface,
W

¥ . distance from receivers centerline, mm

T, * ambient temperature, K

T, : average air temperature in r-direction at ele-
vation attained maximum x-direction tempe-
rature, K

T, : inlet air temperature, K

T. - outlet air temperature, K

T mer - maximam air temperature, K

{ . time, min

Us - velocity for bubbling condition, mms

V . air flow rate, m/s

x . vertical upward length from distributor mm

Xne - €levation to be attained maximum gas tem-

perature, mm

a . absorptance

g . emissivity

n' . efficiency of heat converted to energy at open-
type receiver

n. . efficiency of solar collection energy

0. . air density at inlet temperature kg/m

¢ . Stefan-Boltzmann constant
5.669X10"* W/(m' + K*)
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gas heating. The FBR was improved in carrying over of SiC powder and thermosiphon effect. The
maximum outlet air temperature of 1140K and the maximum thermal efficiency of 64 % were obtained.

The present FBR’s operated efficiently at extremely high temperatures in comparison with conventio-
nal solar receivers, composed of flat or tubular solid surfaces.

High Temperature Solar Gas Heating by a Compact
Fluidized-Bed Receiver of Open-Type

Choi, Jun-Seop
Korea Institute of Machinery & Metals

A small scale solar collector system composed of a Fresnel lens of 0.5m" area as a solar concentrator
and a compact fluidized-bed solar receiver was developed. Performance and temperature distribution
in the fluidized bed receiver were measured using SiC for particles and air for working fluid. The
maximum gas temperature was attained up to 1250K at this moment. In this study, energy efficiency

achieved by the present experiment was high for the small scale solar collector system and compact
receiver.

The Path Toward Solar-Hydrogen Energy System as the Best
Alternative in Future(t)

Kim, Kil Hwan
President, Korvean Hydrogen Emnergy Society

ol x| (Solar Energy) Vol 12, No. 1, 1992 113



