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WFZE R R O EE (330) : For accurate measurement of energy expenditure (EE) in a short—time
period with whole body indirect human calorimeter (HC), we developed a gas infusion
equipment simulates CO2 pattern dynamically exchanges in the HC. Accuracy of CO2 volume
infused with the equipment was validated using catalog accuracies of components of the
equipment. Repeated gas infusion experiments suggested that the necessity of 1) the
estimation of real (not the catalog accuracy) CO2 volume infused with the equipment, 2)
the adjustment of flow rate conversion factor of the equipment, 3) the development of
software for simple operation inputting the infusion flow rate data to personal computer.
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DMFC: Digital Mass Flow Controller
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PC: Personal Computer

Figure 1. Conceptual diagram of measurement system
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Table 1. Example of inputting flow rate and time
interval into the software on a personal computer.

Systematic etror [%]
— (=]
_,..F

Segment No. 01 02 03 04
\ Flow rate [L/min] 4.0 0.0 0.0
2
~— Time interval [hh:mm] 0:30 0:00 0:30
0
[ 1 2 3 1 5

Expeelod low rate [L/mimn]

Figure 2. Systematic error of the digital mass flow
controller for the lower flow rate model (FS=5
[L/min]). For the higher flow rate model
(FS=50[L/min]), the graduations of horizontal axis
increases by a factor of ten.
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Table 2. Recovery, mean square error, and correlation
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Figure 3. CO2 production for CO2 infusion test. ] .
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Table 3. Recovery, mean square error, and correlation
coefficient as the average of 3 times CO2 infusion
tests.

Period Recovery Mean square error Correlation
[%] [L/min,STPD] coefficient
60 min 84.5 0.0235 0.889
30 min 84.8 0.0425 0.797
20 min 85.1 0.0632 0.675
10 min 85.6 0.1225 0.295
Overall 85.0 0.0629 0.664

STPD: Standard Temperature, Pressure, and Dry
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