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BACKGROUND / INDUSTRY IMPACT

e Particle and heat losses occur from the open
aperture of a falling particle receiver

Need in-situ methods to characterize particle and
heat losses to address performance and

environmental concerns

PROJECT OVERVIEW / OBJECTIVES

Develop in-situ imaging methods to quantify particle
and heat losses
Perform exposure assessments to determine

inhalation and pollution hazards

METHODS

Develop imaging tools and algorithms to quantify
particle loss and convective heat loss from infrared
and visible cameras

Monitor and assess particle plume concentrations

using traditional air samplers and compare to NIOSH
and EPA standards

KEY OUTCOMES / MILESTONES

Performed lab-scale imaging tests and developed
algorithms to determine particle temperatures and

mass flow

Sampled particle concentrations during on-sun tests
using traditional air monitors

Simulated and measured particle concentrations
were significantly lower than NIOSH (15 mg/m?3) and
EPA (12 ng/m3) standards

CONCLUSION / REMAINING RISK

* |n-situ imaging and air-sampling methods developed
to characterize particle and heat losses from particle
receiver aperture

Needs: Determine impact of concentrated light on
imaging methods and perform additional on-sun

tests to evaluate in-situ imaging methods.
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CONCENTRATING SOLAR-THERMAL POWER TRACK (Gen 3 Lab Call)

Developed in-situ imaging methods to quantify

particle and heat losses from falling particle

recelvers
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Infrared (left) and visible (right) camera images for determination of particle

temperatures and opacities
CFD simulations of large

(350 um, left) and small
(<10 um, below) particles
with 2 m/s west wind

Above: Volumetric air sampling of small
(<10 um) particles during on-sun
particle-receiver test

Left: Sampling of large (>10 um)
particles using Malvern Spraytec laser
diffraction system during on-sun testing
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