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Ideal MERV Composite Minimum Efficiency Curve

Objective

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.

Methodology 

Design of test bench apparatus for study of enhanced species filtration
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Preliminary Concepts

Filtration Mechanisms

Air Filter Housing CAD model

Mode Requirements
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𝑬 = 𝟏 − 𝒆− 𝑬𝑫+𝒇𝑬𝑹 𝑺
𝑊ℎ𝑒𝑟𝑒:

𝑆 = 𝑓𝑖𝑏𝑒𝑟 𝑝𝑟𝑜𝑗𝑒𝑐𝑡𝑒𝑑 𝑎𝑟𝑒𝑎, 𝑑𝑖𝑚𝑒𝑛𝑠𝑖𝑜𝑛𝑙𝑒𝑠𝑠
𝐸𝐷 = 𝑠𝑖𝑛𝑔𝑙𝑒 𝑓𝑖𝑏𝑒𝑟 𝑑𝑖𝑓𝑓𝑢𝑠𝑖𝑜𝑛 𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦, 𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛𝑎𝑙
𝐸𝑅 = 𝑠𝑖𝑛𝑔𝑙𝑒 𝑓𝑖𝑏𝑒𝑟 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡𝑖𝑜𝑛 𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦, 𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛𝑎𝑙

𝑓 = 𝑓𝑖𝑏𝑒𝑟 𝑐𝑜𝑟𝑟𝑒𝑐𝑡𝑖𝑜𝑛 𝑓𝑎𝑐𝑡𝑜𝑟 (𝑡𝑦𝑝𝑖𝑐𝑎𝑙𝑙𝑦 = 0.615)

Minimum efficiency reporting value (MERV)

MERV: 

6 to 16

Requirement

FHA-001
The filter housing shall allow for variation of critical 

filter parameters.

FHA-002 The filter housing shall provided a repeated and 

accurate method for filter tests.

FHA-003 The filter housing shall be able to intake 

contaminated air.

FHA-004 The filter housing shall be able to intake exhaust gas 

from the plasma source.

FHA-005
The filter house shall be able to continuously operate.

FHA-006 All air rejected to atmosphere shall be conditioned for 

safe release.

FHA-007 The filter housing apparatus shall be able to 

precondition the air to prevent damage to self or filter 

media and to meet experimental requirement.
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