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ABSTRACT

A small-scale solar collector and tracking system, using a Fresnel lens of 0.5m, and novel
compact fluidized-bed solar receiver FBR] of closed type has been developed for high tempe-
rature solar gas heating. The FBR was improved in carrying over of SiC powder and thermo-
siphon 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 conventional solar receivers, composed of flat or tubular
solid surfaces.
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NOMENCLATURE

A:  effective area of Fresnel lens, m

93



HHE 53 o8 HYF DLt AvtE A AT HEH
c. . average specific heat of air, kJ/(kg + K) radiation, W |
d. . diameter of receiver, mm Ta - inlet air temperature, K
d, - root mean square diameter of particles, T, - outlet air temperature, K
um t . time, min
Ib : direct insolation energy, W/m Vi flow rate, m/s
L, - height of packed bed, mm n - efficiency of heat converted to energy
Q. - incidnt solar energy on received surface, at closed-type receiver
' W n. - efficiency of solar collection energy
Q. - heat loss from surfaces of double glas- 6 . dimensionless temperature from equa-
. ses and receivers outerwall, W tion(3)
Q. thermal radiation loss in case of partic- T . combined value of transmittance and
les temperature equal to outlet air tem- refractiviance to solar incident energy
. perature, W _ for quartz glass and pyrex glass
Q: - substracted value Q. from total thermal p, - air density at inlet temperature, kg/m
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of indoor temperature for residential buildings. To carry out the analysis here, the method called
“PSTAR (Primary and Secondary Terms Analysis and Renormalization)” has been extensively used.
This method was originally developed by the National Renewable Energy Laboratory(NREL) in
the United States. The test results reported here represent two extreme cases of the interior thermal
mass, Which demonstrate its effect on the interior thermal environment as well as on the overall
thermal behavior of the building structure. The monthly heating and cooling loads are also extrapolated
by using the renormalized model, Which are crucial in designing and refurbishing HVAC systems
for the building.

A study on the Thermal Characteristics of a Thermal Storage
Tank for using Gravels |

Park, Jung-Won*Park, Bong-Kyu®*Ahn, Sang-Kyu*~

*Yn-Han Technical College
**Baum Architects Engineers Consultants

The purpose of this study was to investigate the fluid flow characteristics of heat storage in sensible
heat storage system for use in cooling and heating of buildings.

Heat storage material was gravels and experiments were performed in the condition of constant
temperature. The experimental parameters were fluid velocity and size of gravels.

The experimental results of the heat storage quantity and the heat storage efficiency by the variation
of packing size and fluild velocity were as the follows :

The maximum value of the heat storage capacity and heat storage efficiency and the minimum
arriving time for maximum heat storage were observed when the packing ratio was 72.5% and
the fluid velocity was 0.14m/s.

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

Choi, Jun-Seop
Korea Institute of Machinery & Metals

A small-scale solar collector and tracking system, using a Fresnel lens of 0.53, and novel compact
fluidized-bed solar receiver[FBR] of closed type has been developed for high temperature solar
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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
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