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Key T-opics
The most important issues

affecting accuracy

How metabolic sensors
work and comparing them

Accumulating errors! How
to handle them?

Mathematical error on your
systems (LIJMU)

Mixing chamber versus
Breath by Breath systems



PhysicaMeasurements Needed

O2c¢ for both inspiratory & expiratory air

COZ for both inspiratory & expiratory air
Velume or Fow

Temperatureg for BITRPS and STPD correction
Pressures for BTPS and STPD correction
Room Humidity for BTPS and STPD correction
Time

Sample Humiditg metabolic gas displacement



O2 Measurement error \
CO2 Measurement error ~ Pressu

VolumeMeasurement error RO0M RE
Measure

SubjectP
HumanSampleHumidity Time ,1 |

CalibrationGas errors

Breath by Breath issues 14 'ng:, ~ z ‘ ,
Gas Sampling Tinigelay Op



The sensor errors examined

(what 1S important?)

+1% rel. error % VO2 typ.% error
Oxygen* -6.46 0.05-1.0
(0.17 % absolute)

O2 Cal. gas -6.46 0.1-0.9
Ventilation* +1.00 1-3
Atmosph Press.  +1.01 0.05
CarbonDioxide* |-0.23 0.3

Room Temp. -0.07 0.1
RoomHumidity | -0.02 1.0
Samplewvater* +5.54 0to 90%"7

vabolir 3094

Christopher J. Gore,
Rebecca K. Tanner, Kate
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Reference values:
VO2 = 4.5495

VI STPD =136.10

VE STPD = 136.70
FIO02 = 0.1751%

02 = 0.2093%

* Human sample



Most important factors

A 02 sensor

A Calibration gas
A Volumeor Flow Measurement
A Gas Samplelumidity
A Breath by Breath issues | 7
A Gas sampling delays




Room temperature, pressure,

humidity and subject CO2.

A 1% error | barometric pressure will result in a
1% error in VOZ2 but the likely error is only
0.05%...s0 not really a contender as a problem.

Room temp, humidity and subject CO2 even
f Saaxaz2 NBfFE o2dzi Gl




02 Measurement Errors

OxygenAnalyser

accuracverrorscg SQf f SEI YAY S
calibration errors
stablility errors
responsetime errors




Utilisethe textbookequations:

VG, = (Vi * fiQ) - (Ve * feO,);
VCQ = (Ve* feCQ) - (Viy,,* fICO);
WhereVe=Vi| * (10Ofi02-f|CC%) / (100fe02 feCQ) [Haldane
transtorm|

Or (Ve* feN,) =(Vi * fiN,)
Volume N2 expired = Volume N2 inspired

Assumeall other errors are zero.



