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Abstract

This paper describes water circulation characteristics of a water/steam receiver at various heat fluxes. The
water/steam receiver for a solar tower power system is a natural circulation type. Experimental conditions o
water and steam were set at a pressure of 5 bar and temperature of 151.8°C. The experimental device for the
water/steam receiver consisted of a steam drum, upper/lower header, riser tubes, and downcomer tube. The
experiments were conducted by varying heat fluxes in terms of mass flow rate in each riser tube. However,
the total mass flow rate on the riser tubes was fixed at 2174 g/s. For the uniform heat flux, while the water
temperature of the steam drum and upper header were kept at steady state, the temperature of the lower
header was fluctuated. For the non-uniform heat flux, while the temperature of the steam drum was kept o
steady state, the temperature difference increased in the right and left side of the upper header, and the
temperature of the lower header was fluctuated.

Keywords : Ef 2t (Solar thermal), EF & 2™ (Power tower), ZT=7=8HWater circulation), E%7|(Receiver), ¢2{zst
(Pressure drop), tlS(Boiling), ol4HF&(Two phase flow)
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: Gravity (m/s?)

: Heat transfer coefficient
(W/m® + k)

: Conductivity (W/m - k)

: Tube length (m)

. Tube length
(heated section), (m)

. Mass flow rate (kg/s)

. Power (W)

: Heat flux (kW/m?)

: Inside radius of tube (m)

. Outside radius of tube (m)

: Velocity (m/s)

: Exit quality

* Buoyancy effect parameter

. Riser tube diameter (m)

. Tube wall temperature (C)

: Water temperature (C)

: Volumetric thermal expansion

coefficient (k™)

: Conduction thickness (m)

: Density (kg/m?)

: Density difference (kg/m3)

: Density of liquid (kg/m?)

: Density of vapor (kg/m?)

: Latent heat of vaporization
(J/kg)

. Phase change number

. Subcooling number

* Nusselt number

* Grashof number

: Prandtl number

. Reynolds number
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a7 1 Schematic diagram of the test section
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a7l 2 Schematic diagram of the experimental setup
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3 Input heat flux with riser tubes (kw/m?)
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