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* Determine an approach for “active” direct in bed
measurement of chemical penetration in an air
purifying filter.

* |dentify characteristics of an ESLI system
required for successful operation.

* Demonstrate performance of a prototype
approach for ESLI and residual life indication
(RLI).
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ESLI Required /
Recommended

ESLI Specific
Requirements

ESLI Indirect
Requirements

ISO 16975 - Respiratory Protective Devices -
Selection, Use, and Maintenance

X

JIS T8152 2002 (Japan)

IGOST R12.4.192-99 (Russia)

_mz“ 14387:2008 (CEN)

\NS| Z88.2-1992

>m\ ZNm 1715:20009 | >m\2Nm 1716:2003
?cﬁ.m__m\z@i Nmm_m:& ,

EN 529:2005 (CEN)
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(Paraphrased) ESLI Criteria
1. Data Requirements [RCT-APR-STP-0066 (NPPTL)]

1.1 End point when cartridge has at least 10% service life remaining.

1.2 Desorption of any impregnating indicator agents

1.3 Interferences

1.4 Potentially hazardous exposure resulting from reaction of ESLI and gases.
1.5 Shelf Life & Storage Conditions

1.6 Flow-Temperature Resulits, 2 RH points, 2 contaminant levels

. Passive ESLI Requirements [RCT-APR-STP-0061 (NPPTL)]

2.1 Readily visible without manipulation.
2.2 Change detectable to those with color blindness.
2.3 Reference colors adjacent to indicator

. General Requirements

3.1 Shall not interfere with face seal.

3.2 Shall not change weight distribution of respirator.

3.3 Shall not interfere with lines of sight.

3.4 Any ESLI not discarded with the cartridge / shall withstand cleaning.

3.5 Replaceable ESLI shall be easily removed and replaced without special tools.
3.6 Adequate labeling of use conditions

3.7 Adequate use instructions.
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* Functional Components
— Alarm
* Indicate end of service life
* Indicate residual service life
— Logic and memory
» Algorithm to interpret sensor data and trip alarm
* Memory for trend data storage and calculation parameters.
— Data exchange

* Means to exchange data between components of the ESLI system
and the respirator.

— Power source

— Sensor
+ Preferably reusable on cartridge change-outs

« Chemical
b « Environmental (RH, T, flow rate)
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Criteria

Shelf life

m.ﬁm

,_no%n .,
Maturity
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Sensitivity

Dynamic Range
Reversibility

Nominal Target

3-10 years

125 mm3
Commercially acceptable
TRLS
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< 30 seconds

" __Umnmnmm:ﬁ o:muuamn:

Dependent on measurement location
100 ppb traditional / 1-10 ppm Umm_._

3 oama of magnitude

Sensor must recover if it is to be reused,
otherwise it does not matter.
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