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Project Background

* Analytical tools used to predict and determine
radionuclide transport currently suffer from large degrees
of uncertainty for specific transport modes.

* [tis known that certain FPs have a propensity to sorb
onto the surfaces of particulates ("dust").

* Recirculation, deposition, and resuspension of FP sorbed
dust is of concern to due its ability for release upon a
DLOFC.

* Plateout considers the mechanism in which condensable
FPs deposit onto helium-wetted surfaces.

* Whether the FPs are primarily transported as an atomic
species mixed into the coolant, or sorbed onto dust, liftoff
accounts for the all transport methods which capture the
resuspension of FP release upon a DLOFC.

* Washoff concerns the entrance of water into the primary
circuit which then becomes the transport mode of FPs
sorbed to metallic surfaces or dust.
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Experimental Facility for
GCR Related Research

Prototypical Operating Conditions

Modern HTGR Operating Conditions: P,T > 7MPa, 750°C
Objectives:

Perform experiments to obtain plate-out , lift-off and wash-
off of dust facilitated fission product transport from scaled
reactor components at both scaled and representative
conditions using existing experimental facilities.

Dust deposition & resul%pension experiments under Normal
Operatin Cpndltlonsé OC) and Depressurized Loss Of
Forced Cooling (DLOFC).

Implement models and perform simulations using the

experimental conditions and match experimental'data. | Ge Booser
Perform MELCOR simulations to compare et et o Hlow Conditioner
Wlth experlments and CFD S.Quaﬁz Sight Glass Windo%vs for Imagéigng
Derive numerical models and correlations T Conting ackon
from the generated data. 8. Gas Filling

9. Pressure Control Valve (PID)
10.Rapid Depressurization Valve
11.Liquid/Solid Aerosol Injection

12.-13. Cooling Jacket Water Inlet/Outlet




Methodology

Flow Visualization & Instrumentation

* Water Droplet Seeding
* PIV & Wash-off Experiments

* Instrumented Heated
Sphere Test Article

* Moisture Removal
“Bake-Out” under Vacuum

* Solid Aerosol Generator

* Graphite Dust Plateout

* Gas Booster Flow Experiments

Circulation * Remote Actuation/Data
* Quartz Sight Glass Collection
Windows * DLOFC “Liftoff” Experiments
Reinforced Graphite Heater & Thermocouple

TCs Locations

Solid Aerosol Generator

Liquid Aerosol Generator
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Shakedown Tests
Elevated P/T Flow Loop

IR Image: Uniform
Surface Heating

Graphite Heater

Flow Meter & Compressor Shakedown
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Time Resolved Flow Statistics

Insights

* Comparison & Development of Deposition

Predictive Models

* Wall Shear Stress, Deposition Velocity
* Thermophoretic Force Influence

Nondimensionalization
* Reynolds & Richardson Number Re =

Turbulent Kinetic Energy (TKE)
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POD Flow Reconstruction

Normalized Vorticity Normalized Velocity Magnitude
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Atmospheric P/T Deposition Experiments

Deposition

Purpose Filter Bag Camera
* Investigate graphite deposition patterns
e Saturation times for model comparison,
* Onset and growth of sedimentation

patterns,
* PIV measurements for deposition
velocity.
Re V (m/s)
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88,000  15.01 -




I m30%-40%

Graphite Dust Deposition: Channel Walls

Streamwise Scan - Surface Concentration
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Upcoming Tasks

PRESSURE| FLOW | AT (T_SPHERE - T_FLUID)

* Rapid Depressurization

***Upstream vs. Downstream Break
**Heated vs Unheated Test Article

* Graphite Dust (~5um)
Deposition onto Graphite
Coated Heated Sphere

* Correlation Comparison &
Development

* Publication Preparation

*B = # Gas Boosters @




Timeline to Completion

FY2024

FY2023

Q2 Q3 Q4 Q1 Q2 Q3 Q1
= s = : Washoff
HPHT Loop Plateout, Liftoff Plateout, Liftoff Experiments,
Shakedown : . : . : .
: Experiments : Experiments : Uncertainty
Tests : : : .
: Analysis
Exper:iment
Experimental /Simulation
Setup, AT Lee Plateout, Liftoff Comparison
, Shakedown : . )
Parametric Experiments with Analytical
Tests
Model and

study
Correlations

FY2025

Q2

MELCOR
Simulation
Comparison,
Correlation

(NCE)

Q3

Journal
Publications

Development

Q4

Final Report
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