
AbstractID:6995Title: A systematicstudyon thesourcesof drift in a turbine-based
spirometerusinga breathing simulator

Purpose:To systemically isolateand quantifythecontributions of different sourcesof

signaldrift in turbine-basedspirometry.

Method and Materials: To get a repeatableresponsefrom theVMM -400spirometer ,

we used a breathingsimulator madeof anairtight cylinder. Thecylinder’spiston was

driven by a motorto forcetheair in/out of thecylinder to thespirometer. A heating

blanketwasusedto heat thecylinder, sothatthein/out air would have different

temperature.Thepistonposition,thereby thecylinder air volume, wasdeterminedusing

a position sensor.

Results: Our datashowthatevenwhenthepistonwasdrivensinusoidallyandthe

heatingblanketwasoff , thespirometer exhibitsa drift per cycleof 3.4% of themaximum

tidal air volumedueto thedifferential responseof its turbineblade. Reversing the

directionof in/outflow simply changes the drift direction. With theheatingon, thedrift

accumulatesanadditional4% per cycle. Theaddeddrift is dueto theexpandedair

volumefrom theheating. Themostsignificantdrift wasobservedwhen thepiston was

driven in a saw-toothpattern, either with a fastinhalefollowed by a slow exhaleor visa

versa. The differencein themeasuredvolumebetween thetwo breathing phasescanbe

aslarge as60% or moredueto thefailureof thespirometer to registerthevolumein the

low flow-ratephaseandtheair neededto bespenton reversingthebladeat theendof the

fast-changingphase.

Conclusions:Thedrift dueto thebladeasymmetry and temperaturestays thesameper

breathing cycle(3.4%and 4%), and can becorrectedin real-time.Thedrift dueto

breathing asymmetrycanvary between cyclesbecauseof patientirregularbreathing;the

correction would mostlikely be complex(i.e.,non-linear).


