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Argon gas has frequently been used by cave divers 
and technical divers as a drysuit inflation gas toand technical divers as a drysuit inflation gas to 
augment thermal protection when diving in coldaugment thermal protection when diving in cold 
water While argon has a thermal conductivity that iswater.  While argon has a thermal conductivity that is 
approximately 30% lower than that of air, not all are 
in agreement as to the thermal benefits that can beAB in agreement as to the thermal benefits that can be 
achieved with argon suit inflation The objective of ABachieved with argon suit inflation.  The objective of 
this study sponsored by the Office of Naval

B

this study, sponsored by the Office of Naval 
Research, was to quantify the potential thermal 
benefits that are obtainable when using argon insteadbenefits that are obtainable when using argon instead 
of air as a drysuit inflation gas Figure 1 21-zone thermal manikin outfitted in a tri-laminate drysuitof air as a drysuit inflation gas. Figure 1. 21-zone thermal manikin outfitted in a tri-laminate drysuit .
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The thermal insulation characteristics of two orThe thermal insulation characteristics of two 
drysuit ensembles consisting of the same tri-

or
2drysuit ensembles, consisting of the same tri-
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undergarments, were measured on a 21-zone 
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thermal manikin when using air and argonthermal manikin when using air and argon 
alternatively as the suit inflation gas Suitalternatively as the suit inflation gas.  Suit 
insulation values were measured by recording the 1 Clo is the equivalent insulationinsulation values were measured by recording the 1 Clo is the equivalent insulation 

of a business suit worn in still airelectrical power levels required to be delivered to of a business suit worn in still air

each manikin zone to maintain a fixed manikineach manikin zone to maintain a fixed manikin 
skin temperature of 30oC (86oF) while submergedskin temperature of 30 C (86 F) while submerged 
in a constant temperature water bath Prior toin a constant temperature water bath.  Prior to 

RESULTSmanikin submergence, the drysuits were RESULTS
repeatedly inflated and then purged with either air Improvements in localized thermal insulatiorepeatedly inflated and then purged with either air 
or industrial grade argon for a minimum of 6 cycles

Improvements in localized thermal insulatio
ensembles when using argon as an inflatioor industrial grade argon for a minimum of 6 cycles 

to insure the purity of the inflation gas inside the
ensembles when using argon as an inflatio
O erall the total s it ins lation al es incrto insure the purity of the inflation gas inside the Overall, the total suit insulation values incr

drysuit. 
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This investigation has demonstrated thatThermal Insulation of Aerogel Drysuit This investigation has demonstrated that 
significant improvements in drysuit thermal

Thermal Insulation of Aerogel Drysuit
significant improvements in drysuit thermal 

1 79 protection can theoretically be achieved 1.99
1.79Legs

when using argon instead of air as a drysuit2.61A when using argon instead of air as a drysuit 
inflation gas It should be noted however3.32

2.61Arms

inflation gas.  It should be noted however 
that these improvements can only be3.73Torso w/o Argon that these improvements can only be 4.55Torso w/o Argon

Argon achieved by carefully and repeatedly purging 2.32Total (‐HHF)

Argon

(a minimum of 6 purge cycles) with pure2.69Total ( HHF)

(a minimum of 6 purge cycles) with pure 
argon prior to water entry0.00 1.00 2.00 3.00 4.00 5.00 argon prior to water entry.0.00 1.00 2.00 3.00 4.00 5.00
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Figure 2 Comparisons of localized insulation values for an aerogelFigure 2. Comparisons of localized insulation values for an aerogel 
drysuit when using argon and air as suit inflation gases.

Effect of Argon on Suit InsulationEffect of Argon on Suit Insulation
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Figure 4. Data acquisition system used to monitor electrical power levels required 
to to maintain a fixed manikin skin temperature of 30oC (86oF) while submerged in a p ( ) g
constant temperature water bath. 0.00 0.50 1.00 1.50 2.00 2.50 3.00
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Figure 3. Comparisons of overall insulation values for an experimental aerogel Approved for public release; distribution isg g
drysuit and a commercial drysuit when using argon and air as suit inflation
gases

pp p ;
unlimited.gases. unlimited.

on values were seen throughout both drysuiton values were seen throughout both drysuit 
on gas when compared with those while using airon gas when compared with those while using air.  
reased b 16 20% for the t o dr s it ensemblesreased by 16 – 20% for the two drysuit ensembles. 


