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Characteristics of a Receiver for

a Dish Type Solar Thermal System by using CFD

*Sangjune Oh, Juhan Lee, Joohyun Seo, Jingyu lee, Hyunseok Cho, **Taebeom Seo
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Transient analysis(Transient 3f4)

Abstract : A numerical and experimental studies are ca rried out to investigate the transient
heat transfer characteristics of 5kWth dish type solar air receiver. Measured solar radiation
and temperatures at several different locations are used as boundary conditions for numerical

simulation. Many parameters’

effects (reflectivi

ty of the reflector, the thermal conductivity

of the receiver body, transmissivity of the quartz window, etc.) on the thermal performance are
investigated. Discrete Transfer Method is used to calculate the radiation heat exchange in the
receiver. A transient heat transfer model is developed and the rate of radiation, convection and
conduction heat transfer are calculated. Comparing the experimental and numerical results, good
agreement is obtained. Using the numerical model, the transient heat transfer characteristics of
volumetric air receiver for dish type solar thermal systems are known and the transient thermal
performance of the receiver can be estimated.
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Nomenclature

: time, sec
: Cartesian coordinate
: Absolute fluid velocity component

in direction Xx;, m/s

: Piezo metric pressure, N/m?

: Density, kg/m3

: Stress tensor components, N/m?

: Mass source

: Momentum source components, kg--m/s

. Diffusional energy flux in direction x;, W/m?
: Energy source

: Total enthalpy, kl/kg

: Static enthalpy, kJ/kg

MHF :

Maximum Heat Flux, W/m?
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