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CO2 and Ventilation - @ Steady State
Constant Outdoor Air Dilution Rate, Fixed Population
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Co ·Voz

Ci ·Voz

G·P

Co= Outdoor CO2 concentration (ft3 CO2/ft3 air)
Ci = Indoor CO2 concentration (ft3 CO2/ft3 air)  

Voz= QOA= OutsideAirflowRate (ft3air/min)

Vo=Outside Airflow Rate/Person ((ft3air/min)/person) 

G=CO2generation rate of the occupant (ft3 CO2/min) 

P=Number of occupants

Steady-state Mass Balance: In =Out

Co·Voz + G·P=Ci·Voz

Can be rearrangedas:

G/ (Ci –Co)=Voz/P=Vo=OACFM/person

CO2 and Ventilation



CO2 and Ventilation are Codependent
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Note: G=0.0100 ft3 CO2/min based on average male 20 to 60 years old @1.3 M(addendum ab)

OA CFM/Person vs. Indoor CO2 Level
*Sedentary Adults, 400 ppm OA CO2
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OA CFM/Person vs. Indoor CO2 Level
*Sedentary Adults, 400 ppm OA CO2

CO2 Levels and the IMC/ASHRAE 62.1
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Note: G=0.0100 ft3 CO2/min based on average male 20 to 60 years old @1.3 M(addendum ab)
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OA CFM/Person vs. Indoor CO2 Level
*Sedentary Adults, 400 ppm OA CO2

Design to 62.1/IMC – Operate @ 1,000 ppm

Operate:  17 CFM/person 

Design: 6 CFM/person
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HowdoesCO2  

measurement 

uncertaintyaffect the  

ventilationprovided?



Aconstant CO2 level (ex. 1,000 ppm)Aconstant CO2 level (ex. 1,000 ppm)

Results in this outside airflow to the space*Results in this outside airflow to the space*

Fixed Setpoint CO2-DCV

Note: G=0.0100 ft3 CO2/min based on average male 20 to 60 years old @1.3 M(addendum ab)



Over-ventilatesOver-ventilates

Under-
ventilates
Under-ventilates

Fixed Setpoint CO2-DCV vs. ASHRAE 62.1

Note: G=0.0100 ft3 CO2/min based on average male 20 to 60 years old @1.3 M(addendum ab)

VRP



VentilationUncertainty
Indoor CO2: ± 100 ppm  

Outdoor CO2: ± 50 ppm

VentilationUncertainty

Indoor CO2: ± 100 ppm

Outdoor CO2: ± 50 ppm

CO2-DCV Ventilation Uncertainty

Wasted Energy  

Thermal Comfort Issues

Note: G=0.0100 ft3 CO2/min based on average male 20 to 60 years old @1.3 M(addendum ab)

IAQ Problems
Pressurization Problems



NormativeAppendix DCalculations (Addendum ab)

Age Sex
RQ

Assumed

BMR Calc. Coef.

Table D1.2.2.

Mass (kg)

Table
D1.2.3.

BMR

eq.
D1.2.6.1.

M

Table
1.2.4.1.

G= RQ·BMR·M·k

L/S CFM

OA CFM

@Ci-Co=600

5 M 0.85 0.095 2.110 18.6 3.877 1.3 0.0024 0.0052 8.6

10 M 0.85 0.095 2.110 31.8 5.131 1.3 0.0032 0.0068 11.4

15 M 0.85 0.074 2.754 56.8 6.957 1.3 0.0044 0.0093 15.4

20 M 0.85 0.063 2.896 71.6 7.407 1.3 0.0047 0.0099 16.4

30 M 0.85 0.048 3.653 78.4 7.416 1.3 0.0047 0.0099 16.5

40 M 0.85 0.048 3.653 83.6 7.666 1.3 0.0048 0.0102 17.0

50 M 0.85 0.048 3.653 83.4 7.656 1.3 0.0048 0.0102 17.0

60 M 0.85 0.048 3.653 82.6 7.618 1.3 0.0048 0.0101 16.9

Avg. 20 to 60 M 0.0047 0.0101 16.8

Age vs. CO2 Generation Rates and 

Corresponding OA CFM for Ci-Co=600 ppm

Source: ASHRAE 62.1 Normative Appendix D (proposed addendum ab)

Diet Body MassAge Sex Activity Level



Fixed Setpoint CO2-DCV and Occupant Age

ASHRAE 62.1 Required

20 to 60 year old male 

15 year old male

10 year old male 

5 year old male

Note: Gbased onvarious age males @1.3 M(addendum ab)

ASHRAE62.1-2019 Required VentilationASHRAE62.1-2019 Required Ventilation
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G/ (Ci –Co) = Vo=OACFM/person

MG OACFM/person!

Activity vs. OA CFM/person

> 6X



Activity Level Adds More Uncertainty

Note: Gbased on average male 20 to 60 years old (addendum

ab)

ASHRAE62.1-2019 Required VentilationASHRAE62.1-2019 Required Ventilation



Fixed Setpoint CO2-DCV vs. ASHRAE 62.1



Good or Bad IAQ?

1000 ppmtarget1000 ppmtarget

Actual Population

Measured CO2 LevelMeasured CO2 Level



Better or Worse?

Actual
Population
ActualPopulation

Measured CO2 LevelMeasured CO2 Level

1000 ppmtarget1000 ppmtarget



Best or Worst?

Actual
Population

1000 ppmtarget1000 ppmtarget

Actual Population

Measured CO2 LevelMeasured CO2 Level



Good or Bad IAQ?

Required VentilationRequired Ventilation

Provided VentilationProvided Ventilation

1000 ppmtarget1000 ppmtarget

Measured CO2 LevelMeasured CO2 Level



Better or Worse?

Required VentilationRequired Ventilation

Provided VentilationProvided Ventilation

1000 ppmtarget1000 ppmtarget

Measured CO2 LevelMeasured CO2 Level



Best or Worst?

Required VentilationRequired Ventilation

Provided VentilationProvided Ventilation

1000 ppmtarget1000 ppmtarget

Measured CO2 LevelMeasured CO2 Level



Whyshouldn’t I just  

maintainCO2 levels?



Questions? More information?

Contact Technical Air Systems, Inc.
NY/NJ EBTRON Representative

pscheele@technicalair.com
NY: 212-946-4935
NJ:973-285-0333

mailto:pscheele@technicalair.com

