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PROJECT GOALPROJECT GOAL
•• GOAL:GOAL: Develop procedures using portable Develop procedures using portable 

analyzers for monitoring the eight toxic gasesanalyzers for monitoring the eight toxic gasesanalyzers for monitoring the eight toxic gases analyzers for monitoring the eight toxic gases 
on DISSUBs for which submarine escape on DISSUBs for which submarine escape 
action levels (“SEALs”) have been definedaction levels (“SEALs”) have been definedaction levels ( SEALs ) have been definedaction levels ( SEALs ) have been defined
–– Allow escape / rescue decisions Allow escape / rescue decisions 

•• WHY C rrent proced res rel on chemicalWHY C rrent proced res rel on chemical•• WHY:  Current procedures rely on chemical WHY:  Current procedures rely on chemical 
detector tubes detector tubes 

I t tl li it d t ti tiI t tl li it d t ti ti–– Inaccurate, costly, limited storage times, time Inaccurate, costly, limited storage times, time 
consuming and cumbersome to use, unknown consuming and cumbersome to use, unknown 
pressure effectpressure effectpressure effectpressure effect

–– National Academy of Sciences recommendationNational Academy of Sciences recommendation
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BACKGROUNDBACKGROUND

•• Over the last 6 years, developed with ENMET  Over the last 6 years, developed with ENMET  
t t DISSUB lt t DISSUB l “S bT ”“S bT ”prototype DISSUB gas analyzer prototype DISSUB gas analyzer –– “SubTox”“SubTox”

•• Based on Navy requirements Based on Navy requirements –– “built from the “built from the 
ground up” with special hyperbaric sensorsground up” with special hyperbaric sensors

•• Working with ENMET via iterative process of Working with ENMET via iterative process of g pg p
modifying/retesting modifying/retesting -- all pressure testing at all pressure testing at 
NEDU NEDU 

•• Field testing ongoing on submarines during Field testing ongoing on submarines during 
the last yearthe last yearthe last yearthe last year
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SUBTOXSUBTOX
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SUBTOXSUBTOX
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SUBTOXSUBTOX
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SUBTOXSUBTOX
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SUBTOX FEATURESSUBTOX FEATURES (1)(1)

•• Twelve+ gas sensors / NEDU sensor manifoldTwelve+ gas sensors / NEDU sensor manifold
•• Currently monitors the following SEAL gases:Currently monitors the following SEAL gases:

–– CO, H2S, HCl, SO2, Cl2, HCN, NO2; as well as H2CO, H2S, HCl, SO2, Cl2, HCN, NO2; as well as H2
–– Other gases? O2, CO2…Other gases? O2, CO2…

•• Pressure range: 1 to 5 ATAPressure range: 1 to 5 ATAPressure range: 1 to 5 ATAPressure range: 1 to 5 ATA
•• Concentration ranges:  2 times SEAL2 levelsConcentration ranges:  2 times SEAL2 levels
•• Powered by 6 D cell alkaline batteriesPowered by 6 D cell alkaline batteries•• Powered by 6 D cell alkaline batteriesPowered by 6 D cell alkaline batteries

–– Goal:  > 3 days continuous operation per set of  Goal:  > 3 days continuous operation per set of  
batteriesbatteriesbatteriesbatteries
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SUBTOX FEATURESSUBTOX FEATURES (2)(2)

•• Custom circuit boardCustom circuit board
f Cf C•• Mass flow and pressure sensors, datalogger, LCD Mass flow and pressure sensors, datalogger, LCD 

with backlight, computer interface, brushless with backlight, computer interface, brushless 
llsample pumpsample pump

•• LCD display:LCD display:
–– Uncorrected and SEV values of all SEAL gasesUncorrected and SEV values of all SEAL gases
–– Sample pump flow, pressure (ATA), inlet temperature, Sample pump flow, pressure (ATA), inlet temperature, p p p p ( ) pp p p p ( ) p

battery voltage, H2battery voltage, H2
–– Status screen: battery life, date, time, pump modeStatus screen: battery life, date, time, pump mode
–– Information screenInformation screen
–– Logger menuLogger menu
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SUBTOX FEATURESSUBTOX FEATURES (3)(3)

•• Software for Navy application, passcode Software for Navy application, passcode 
protectionsprotections
–– Visual Basic and SubTox code Visual Basic and SubTox code –– many capabilitiesmany capabilities
–– Compensation for pressure, temperature, cross Compensation for pressure, temperature, cross 

sensitivities among gasessensitivities among gases
–– Load test data for calibration and compensation Load test data for calibration and compensation 

workupworkup
•• Visual/audio alarms, adjustable duty cycleVisual/audio alarms, adjustable duty cycle
•• Waterproof inletWaterproof inletpp
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NEW / UPCOMING FEATURESNEW / UPCOMING FEATURES

•• Data log reviewer allowing users to scroll down Data log reviewer allowing users to scroll down g gg g
the display screen to view past logged gas the display screen to view past logged gas 
readingsreadingsgg

•• Peak display function allowing users to display Peak display function allowing users to display 
maximum gas readings during a previous timemaximum gas readings during a previous timemaximum gas readings during a previous time maximum gas readings during a previous time 
periodperiod

•• Alternative backlighting to maintain "nightAlternative backlighting to maintain "night•• Alternative backlighting to maintain night Alternative backlighting to maintain night 
visionvision““
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SUBTOX DISPLAY SCREENSSUBTOX DISPLAY SCREENS
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SUBTOX VBSUBTOX VB
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CURRENT STATUSCURRENT STATUS

•• Current SubTox prototype now undergoing final Current SubTox prototype now undergoing final 
fi t d l b t tifi t d l b t tirefinements and lab testingrefinements and lab testing

•• Field testing continuesField testing continues
–– Much interest from submarine crewsMuch interest from submarine crews
–– INSURV supportINSURV support

•• NEDU and funding sponsor believe SubTox NEDU and funding sponsor believe SubTox 
ready for “limited transition”ready for “limited transition”ready for limited transitionready for limited transition
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THE WAY FORWARDTHE WAY FORWARD

•• Need to identify “advocate” to support next Need to identify “advocate” to support next 
stepssteps
–– Procure small number of first production monitorsProcure small number of first production monitors
–– Verify ENMET can acquire hyperbaric capability and Verify ENMET can acquire hyperbaric capability and 

“successfully” assume entire production and testing “successfully” assume entire production and testing 
processprocess

•• Briefed SERRGBriefed SERRG
•• Briefed Submarine Atmosphere groupBriefed Submarine Atmosphere group
•• Upcoming SUBMOD conferenceUpcoming SUBMOD conference –– INSURVINSURVUpcoming SUBMOD conference Upcoming SUBMOD conference INSURV INSURV 

supportsupport
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