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Scale Down Design on Experiment Facility of the Water/Steam Receiver

for Solar Power Tower
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Abstract : This paper describes an experiment facility to measure the circulation characteristics

of a water/steam receiver at various heat fluxes. The natural circulation type receiver was
considered in this study. The experiment facility was designed to satisfy circulation balance

with an appropriate scale down. As a result, riser tube inner diameter was 7.4 mm and water
circulation was 0.319 kg/s. Downcomer tube inner diameter by circulation balance was 9.52 mm and

the quality was from O to (.23,
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Nomenclature

- Void fraction |

: Volumebric thermal expansion coefficient
: Density, kg/m’

: Mean density of mixed fluid, kg/m?
: Gravity, m/s?

: Mass flow rate, kg/s?

: Viscosity, kg/ms

: Liquid velocity, m/s

: Quality

: Riser inner diameter, mm

: Downcomer inner diameter, mm

: Mass velocity, kg/m?s?

: Grashof number

: Reynolds number

: Qutlet liquid temperature, C

: Riser surface temperature, C

: Two-phase frictional multiplier

subscript

: riser

: downcomer
: liquid

: vapor
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Fig. 2 Schematic of experimental setup
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_Fig. 4 Expected input power to riser
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Fig. 5 Expected circulation balance when
riser diameter is 7.4 mm
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Fig. 6 Expected circulation balance when
riser diameter is 9.52 mm
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Table 13 Z},
Table 1 System capacity and size
Facility Size and Capacity
. Inner dia.| 7.4 mm
Riser
Length 1500 mm
lmner dia.{ 9.52 mm
Downcomer
Length 1513 mm
Size 360 mm X< 300 mm
Steam drum
Locat ion 1950 mm
acit 3.2RT
Condenser Capaci ty
Locat ion 2300 mm
Capacity | 100 kg/cm
Accumulator
‘ Size 320 mm X 130 mm
er /Lower
top © Size 20 mm X 720 mm
header
Riser maximum
Capacity 24 kW
power
Preheater Capacity | 7 kW
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