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This thesis studied the feasibility of applying carbon dioxide sensor in demand-
control ventilation for energy saving in office buildings. In this research, the Petroleum
Authority of Thailand (PTT) building had been studied. It is the 25 story-high office building
with each floor measurement approximately 36 by 36 meters. The envelope of the building is
not very tight due to a large number of windows that can he opened on each floor. The air
conditioning system is VAV with one AHU on each floor. The ventilation system is a constant
volume with fresh air supply to AHU room and three constant volume exhaust fans per floor.

A part of this research is the study of the carbon dioxide concentration inside the
PTT building by considering various factors such as air flow in the building, air infiltration,
number of occupants inside, concentration of outside carbon dioxide, and the outside
temperature. The measurements of carbon dioxide concentration were made at the return air
plenum of the upper, middle and lower floors to investigate the effect of infiltration at different
height. Such measurement has been done for a total of fourteen days on the 5th, 7th, 12th, 15th,
18th, and 20th floor. To confirm the results, the measurement was done at least twice on each
floor. In addition, the background concentration outside the building and the number of
occupant were measured on the hourly basis. The measurements were then compared to the
mathematical model results hased on the mass balance of carbon dioxide in a conditioned space.
In this research, a computer program to calculate air flow in the building was used to predict air
change rate on each floor. The resulting air flow was then entered into the model to calculate
carbon dioxide concentration. The air flow program was run on an hourly basis while the hourly
temperature difference effects were then applied on each hour the program run. Results show
that carbon dioxide concentration can be predicted quite precisely. The next step of this
research is to calculate the pay back period. In this second step, the ventilation system in PTT
building were assumed to be the demand control ventilation system instead of the constant
volume system. Then, the mathematical model based on the mass balance of carbon dioxide in
a conditioned space, the computer program to calculate air flow in the building, and the actual
hourly weather data were used to approximate the energy saving and a payback period.

Finally, the feasibility of applying carbon dioxide sensor for demand-control
ventilation for energy saving is determined. The results show that the average cooling load due
to ventilation is decreased by approximately 25 % and the payback period is approximately 1.4
years.
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CFM , ft3imin
Crix , ppm
cn » Ppm
Co » ppm
C(t) » ppm
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