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CO2 VENTILATION CONTROL
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Things to Consider

• How can you determine if active CO2
control via your ventilation system is 
a legitimate option for your facility?

• What are the acceptable levels of 
ventilation and how are they 
determined?

• Why should you bother? – economic and 
energy incentives

• Three case studies – Virginia, Tennessee, 
Washington 
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Is CO2 Control for You?

• Does your HVAC system incorporate an economizer 
control system?

• Do summertime temperatures get above 85 degrees?
• Do wintertime temperatures get below 45 degrees?
• Is the cost of heating fuel greater than $11.50/MBTU?
• Is the cost of electricity greater than $0.08/kWh?
• Is there less than 30 ft2/person in the HVAC zone when 

fully occupied?
• Is the HVAC zone less than fully occupied 40% or more 

of the time?
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Acceptable Levels of Ventilation
• ASHRAE Standard 62

– Sets minimum outside air volumetric flow rates (cfm) 
based upon number of occupants within space, 
square footage of space, and effectiveness of the 
ventilation system serving the space

– Outside air amounts target the amount necessary to 
maintain CO2 levels within the space at no more than 
700 ppm above outside air levels (Appendix C of 
Standard 62)

• UFC Guidelines - Federal
– Primarily refer to ASHRAE standards

• State and Local Guidelines
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ASHRAE 62 Example
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Why bother? – economic and 
energy incentives

• Conditioning of ventilation air can account for as much 
as 50% of the energy requirements of HVAC systems in 
many climates

• Any reduction in the amount of ventilation air to be 
processed results in a decrease in energy consumption

• Any decrease in energy consumption results in an 
economic savings
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Three Case Studies
• Virginia – Naval Amphibious Base Little Creek

– Norfolk, VA
– Building 3607, Galley

• Tennessee – Naval Support Activity, Mid-South
– Millington, TN
– Building 767, Conference Center

• Washington – Naval Base Kitsap
– Bremerton, WA
– Building 1017, Gymnasium
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Virginia - Little Creek Building 3607 Galley
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Washington – Kitsap Building 1017 
Gymnasium
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Tennessee - Mid-South Building 767 
Conference Center
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Analysis
• Virgina – Naval Amphibious Base Little Creek

– Norfolk, VA
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Outside Air Calculations per ASHRAE 62.1-
2004

Total OSA for space with:

0 Occupants – 271 cfm
100 Occupants – 1021 cfm
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System Component Energy Breakdown –
Virginia – Air Cooled Chiller System
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System Component Energy Breakdown –
Tennessee - Water Cooled Chiller System
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Occupancy Schedule - Virginia
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Performance Results - Virginia

• Fan Operation (On/Off)
• CO2 Measured Concentration Levels
• Ventilation Air Cooling Load
• Ventilation Air Heating Load
• Ventilation Air Flow Rates
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Fan Status - Virginia
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CO2 Measured Concentration Levels -
Virginia
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Ventilation Air Cooling Load - Virginia
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Ventilation Air Heating Load - Virginia
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Ventilation Air Flow Rates - Virginia
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Performance Results – All Sites

• CO2 Controlled Hours
• Savings per CO2 Controlled Hour
• Annual Savings
• Payback in Years – non weather corrected
• Energy Manager Decision Calculator
• Test Site Evaluation Scores
• Payback based on Evaluation Scores
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CO2 Controlled Hours – All Sites
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Savings per CO2 Controlled Hour – All Sites
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Annual Savings – All Sites



GovEnergy 2010

Payback in Years – All Sites, Non Weather 
Corrected

 

 Total 
Installed Cost  

 Annual Total 
Savings  

Payback 
(yrs) 

Little Creek  $    18,373   $          7,427  2.5 
Mid-South  $    35,500   $          5,682  6.3 
Kitsap  $    19,685   $             348  56.6 
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Energy Manager Decision Calculator 
– Should I Install or Not?

CO2 HVAC Controls Decision Calculator 
 

 
Score 

 Variable 1 
 
2 

 
3 

 
4 

 
5 

 CDD <1000 
 

1000 - 1250 
 

1250 - 1750 
 

1750 - 2000 
 

>2000 
 HDD <3000 

 
3000 - 4000 

 
4000 - 5000 

 
5000 - 6000 

 
>6000 

 Cost of heating fuel 
(per MBTU) <$11 

 
$11 - $11.50 

 
$11.50 - $12 

 
$12 - $12.50 

 
>$12.50 

 Cost of Electricity 
(per kWh) <5¢ 

 
5¢ - 6¢ 

 
8¢ - 9¢ 

 
7¢ - 10¢ 

 
>10¢ 

 Efficiency of Heating System >75% 
 

65% - 75% 
 

55% - 65% 
 

45% - 55% 
 

<45% 
 COP of Cooling System >5 

 
4 - 5 

 
3 - 4 

 
2 - 3 

 
<2 

 Max SF/person in HVAC 
zone >60 

 
50 - 60 

 
30 - 50 

 
20 - 30 

 
<20 

 % of time zone < 50% 
occupied <25% 

 
25% - 40% 

 
40% - 55% 

 
55% - 75% 

 
>75% 

  

• If the total score is <19, 
the candidate facility is 
not a good candidate
for this technology.

• If the total score is 19 -
25, it is definitely worth 
further investigation.

• If the total score is > 26, 
it is a strong indicator of 
a good candidate for 
this technology.
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Test Site Evaluation Scores

• For the three sites included in this evaluation, the scores 
are:

Variable Kitsap Little Creek Mid-South 
 Value Score Value Score Value Score 

CDD 393 1 2108 5 2094 5 

HDD 4784 3 3066 2 3542 2 

Cost of heating fuel (per 
MBTU) 

$10.51 1 $12.08 4 $12.41 5 

Cost of Electricity (per kWh) $0.04 1 $0.03 1 $0.09 4 

Efficiency of Heating System 0.8% 1 0.35% 5 0.8% 1 

COP of Cooling System 3.5 3 3.5 3 3.5 3 
Max SF/person in HVAC 

zone 
100 1 15 5 20 4 

% of time zone < 50% 
occupied 

0.25% 1 0.8% 5 0.6% 4 

Totals  12  30  28 
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Payback Based on Evaluation Score
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Conclusion

• Questions/Comments?

• Thanks for Support
– NAVFAC TechVal Program
– Site Energy Managers and Personnel
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