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SolarPACES

Concentrating Solar Power and Chemical Energy Systems

Introduction and Approach

Results — Thermal Efficiency, Heat Loss, Particles Temperature

Geometry Thermal | Radiative | Convective | Particle Outlet

Efficiency | Loss (%) | Loss (%) | Temperature
(%) (°C)
High convective loss due to forced air out

Aperture=10.6 m, nod=50°, aperture (Solution = Increase cavity depth)

h=20 m

Aperture=10.6 m, nod=50°, *Low thermal efficiency due to 57.7% of
h=20 m, particles being forced out aperture
deep cavity =5 m ' ' (Solution = Translate particle injection
location)
e Aperture=10.6 m, nod=50°, High thermal efficiency, No particle loss
s |‘ h=20 m, deep cavity = 10 m, out of the aperture, Low convective loss,
| ’ particle injection translated 2 m ' ' ' Initial particle temp lowered from 300°C to
| back, initial part. temp = 227°C obtain ~700°C outlet temperature
Aperture=10.6 m, nod=50°, High radiative loss due to diffusely
h=12 m : : : reflected radiation off slanted ceiling
(Solution = Make ceiling specular)
Aperture=10.6 m, nod=50°, High thermal efficiency (Problem =
h=12 m, specular ceiling : : : Specular ceiling very difficult to maintain
at high temperatures)

High thermal efficiency (Problem =
Specular ceiling very difficult to maintain
at high temperatures), Modified air
currents behind particles

Aperture=10.6 m, nod=50°,
h=12 m, specular ceiling,
wedge back shape

Conclusions

* Specular ceiling not realistic due to high temperature environment
* Cavity space behind particles is critical for convective losses, cavity shape can be modified to “tune” convective currents
* Particle injection location is critical for particle loss
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