
SRS Tech Note 
BGA244 Gas Purity Mode

The BGA244 characterizes gases by measuring their temperature and speed of sound (SoS). The 
instrument has three operaƟng modes: The Binary Gas Analyzer mode reports the concentraƟons of 
two-component gas mixtures. The Gas Purity mode reports the deviaƟon from the expected SoS for 
single gas. And the Physical Measurements mode reports the gas temperature, the measured SoS, 
and the SoS referenced to NTP (20 C and 1 atmosphere).  

This Tech Note details the Gas Purity mode. The sensiƟvity of the Gas Purity mode depends on the 
difference in the SoS between the Base Gas and its possible contaminants. The table below details 
several cases. In each case the Base Gas (in rows) is contaminated with 1% of the Added Gas (in 
columns). The numbers in the tables are the change in the SoS caused by the 1% contaminant, and 
are indicaƟve of the sensiƟvity for detecƟng the contaminant.  



For example, if helium in the BGA244 were contaminated by 1% of air, the table shows that the SoS 
would be reduced by 3.058%. Given that the BGA244 reports the measured SoS (automaƟcally 
referenced to NTP) with 0.001% resoluƟon, a well-seƩled measurement would have the precision to 
detect a change of 3.2 ppm of air in helium. 

Gas Purity mode accuracy is improved by filling the BGA244 with a known pure sample, and seƫng the 
REL so that the reported SoS deviaƟon is zero. In many process situaƟons, it is sufficient to know that 
“the gas is the same as last Ɵme”. This protects against improperly evacuated gas manifolds, failed gas 
regulators, misbehaving flow controllers, low-grade gas sources, and operator errors.  

Clearly, there are situaƟons where the sensiƟvity to contaminants is much lower than the helium/air 
case described above. These problemaƟc cases lie close to the table diagonal. For example, 1% O2 in Ar 
only increases the SoS by only 0.019%, indicaƟng that the BGA244 may not be useful in such a case. 
Other techniques would be recommended, such as purpose-built O2 detectors or mass spectroscopy. 

Conclusion 

OperaƟng the BGA244 in the Gas Purity mode can provide real-Ɵme assurance that a process gas is 
uncontaminated. The sensiƟvity of the measurement will depend on the difference in the speed of 
sound of the Base Gas and potenƟal contaminants. 
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