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Fig.1 Circuit diagram for experimental study (See the details in the text)
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Table 1 Expiratory tidal volume readings of PF-300

(O, concentration) 0, 0,/Air Air 0,/N,0 0,/N,0 0,/He 0,/He

: Gas type (100%) (50%) (21%) (50%) (50%) (50%) (50%)
Air/0, Auto  Air/O, Auto  Air/0, Auto  Air/0O, Auto N,0/0, Auto  Air/0O, Auto He/O, Auto

Vi © 300mL 297+2 302+1 299+1 266+ 2 3101 328+3 306=1

(99%) (101%) (100%) (89%) (103%) (109%) (102%)

Vit 500mL 496+ 1 497+1 500+1 452+1 518+1 557+1 518+1

(99%) (99%) (100%) (90%) (104%) (111%) (104%)

Vi © 800mL 798+1 799+1 789+2 720+1 815=1 887+1 830+2

(100%) (100%) (99%) (90%) (102%) (111%) (104%)

Data are mean+SD (mL). The numbers in bracket are the rations to corresponding value of settings.
Columns that are filled with gray are set to improper gastype (0,/N,O, O,/He with Air/O, Auto setting) .
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Table 2 Viscosity and density of experimental gases

Gases (0, Conc.) Vifcosity n Dezlsity p
(latm, 20C, [10° Paes]) (latm, 20C, [kg/m?])

0, (100%) 20.29 1.330

0,/N,  (50%) 18.88 1.248

0,/N,  (21%) 18.06 1.200

0,/N,0  (50%) 15.80 1.580

0,/He  (50%) 2141 0.748

Data adopted from reference 10
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Abstract
Background : FlowAnalyzer PF-300™ (imtmedical, Buchs, Switzerland) is used for measurement and calibra-
tion of flow or volume from ventilators and anesthesia machines. However, no studies have reported the
accuracy of flow or volume measurement with PF-300.

The flow sensor of PF-300 is a differential pressure type pneumotachometer. The differential pressure
created by the screen resistance is affected by the viscosity and density of gases.

We studied the accuracy of volume measurement and the effect of gas composition on the function of PF-300.
Method : Oxygen, oxygen-air mixture, and oxygen-nitrous oxide mixture were generated using an anesthesia
machine, whereas helium-oxygen mixture was generated using a helium gas cylinder and anesthesia machine.
We reciprocated the piston of a super syringe to manually create tidal volumes of 300mL, 500mL, 800mL.

The tidal volumes measured using PF-300 were recorded and averaged for 10 breaths for the each gas
mixture and ventilation volume.

Results : The errors in volume measurements were less than 1% with O,, O,-air and air. The volume readings
of PF-300 were 11 % lower with O,-N,O and 11 % higher with He-O,, when we selected the gas type Air/0,
Auto setting. When appropriate gas type was selected, errors were less than 4% with each gas mixture.
Conclusion : When using gases for which no gas-specific correction is available, the user should be aware that
device readings may show large errors.

Received April 22, 2015
Accepted September 14, 2015

November 30, 2015 211



