Design of test bench apparatus for study of enhanced species filtration
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Objective Functional Requirements

Methodology

The purpose of the research is to examine filters that can be used to capture
radioactive isotopes at nuclear facilities. North American and European air filter
standards are limited by the fact that their classification indicates how it would
perform against a simulated atmospheric particulate matter. In situations where
special attention needs to be given to specific compounds or particulates,
these general classifications do not provide any insights. In these situations
general air filters may not meet the needs. To support this research, a test
bench apparatus needs to be developed for testing the performance of filters
against specific types of particulates and conditions.
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The filter housing shall allow for variation of critical
filter parameters.

Concept of
Operations

System

Validation The filter housing shall provided a repeated and

accurate method for filter tests.

The filter housing shall be able to intake

System _ _
contaminated air.

Verification
Requirements and
Deployment

Filtration Mechanisms

The filter housing shall be able to intake exhaust gas
from the plasma source.

High-Level Sub-System

Verification The filter house shall be able to continuously operate.

All air rejected to atmosphere shall be conditioned for

Detailed safe release.

Design Device

Testing

The filter housing apparatus shall be able to
precondition the air to prevent damage to self or filter
media and to meet experimental requirement.

Software/Hardware
Development and
Field Installation

Preliminary Concepts

Implementation
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S = fiber projected area, dimensionless

W here:

ED = single fiber dif fusion ef ficiency, fractional
ER = single fiber interception ef ficiency, fractional
f = fiber correction factor (typically = 0.615)

Minimum efficiency reporting value (MERV)

Mode Requirements
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