Standardisation of Expired Air Samples

Gas volumes change with respect to temperature, pressure and water vapour content. It is therefore important to standardise different samples before comparisons can be made. This is normally done by converting to a standard temperature and pressure in a dry sample (STPD) (equation 1).

Equation 1- conversion of atmospheric air sample to standard values.

Ve(STPD) = Ve(ATPS) x         K      x     PB – PH20 (room)



          K + AT
             SPB
Where;

Ve(STPD) – Volume at standard temperature as a dry sample

Ve (ATPS) – atmospheric temperature and pressure in saturated sample

K – Temperature in Kelvin (10C = 2730 kelvin). A gas expands 1/273 of its volume when heated through 10C.

AT – Atmospheric (ambient / room) temperature

PB – Barometric pressure in the room, expressed in mmHg.

PH2O(room) – water vapour pressure at room temperature (see table 1) 

SPB – standard barometric pressure at sea level (760mmHg)

Table 1: Water vapour pressures at various temperatures

Temperature (0C)

   PH2O (mmHg)

20 18

21 19

22 20

23 21

24 22

25 24

26 25

27 27

28 28

29 30

30 32

Calculating VO2max & Energy Utilisation
Absolute 


(Atmospheric O2 – sample O2) x V̇e  = V̇O2 Lt/min

Relative to body weight
Atmospheric (O2 – sample O2) x V̇e  = V̇O2 ml/kg/min 







Body weight (kg)

Calculation RER

sample
CO2 – atmospheric CO2
atmospheric O2 – sample O2

Energy Expenditure
 
Kcal = V̇O2 (lt/min) x RER calorific equivalent x time (min)
Table 2: Calorific and Fuel Substrate utilisation at RER values

	RER
	Calorific Equivalent
	% fat
	% Carbohydrates

	
	
	
	

	0.70
	4.60
	100
	0.0

	0.71
	4.62
	96.7
	3.3

	0.72
	4.63
	93.3
	6.7

	0.73
	4.64
	90.0
	10.0

	0.74
	4.66
	86.7
	13.3

	0.75
	4.68
	83.3
	16.7

	0.76
	4.69
	80.0
	20.0

	0.77
	4.71
	76.7
	23.3

	0.78
	4.72
	73.3
	26.7

	0.79
	4.74
	70.0
	30.0

	0.80
	4.75
	66.7
	33.3

	0.81
	4.77
	63.3
	36.7

	0.82
	4.78
	60.0
	40.0

	0.83
	4.80
	56.7
	43.3

	0.84
	4.81
	53.3
	46.7

	0.85
	4.83
	50.0
	50.0

	0.86
	4.84
	46.7
	53.3

	0.87
	4.86
	43.3
	56.7

	0.88
	4.87
	40.0
	60.0

	0.89
	4.89
	36.7
	63.3

	0.90
	4.90
	33.3
	66.7

	0.91
	4.92
	30.0
	70.0

	0.92
	4.93
	26.7
	73.3

	0.93
	4.95
	23.3
	76.7

	0.94
	4.96
	20.0
	80.0

	0.95
	4.98
	16.7
	83.3

	0.96
	4.99
	13.3
	86.7

	0.97
	5.01
	10.0
	90.0

	0.98
	5.02
	6.7
	93.3

	0.99
	5.04
	3.3
	96.7

	1.00
	5.05
	0
	100.0


