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ABSTRACT In agricultural buildings, environmental conditions such as temperature, 
humidity, heat and contaminants are influenced by ventilation performance. Therefore 
quantitative analysis of ventilation system is very important for improving its 
effectiveness. Notable researchers have recently used a new concept of "Age of Air" to 
investigate ventilation efficiencies. The LMA and LMR values based on this theory were 
used to evaluate the fresh air distribution and the potential of eliminating contaminants. 
However the experimental methods for LMA and LMR have been restricted because of 
limitation of experimental studies where devices cannot simultaneously detect different 
tracers and the technology requires considerable investments, effort and time. In this 
study, "Age of Air" concepts were employed to mathematically and quantitatively 
analyze the ventilation efficiencies and CFD technology that was employed to overcome 
the limitations. As a basic step a 2D chamber was designed making the inlet steadily 
fixed and the outlet being varied according to the case. The methodology developed using 
C language as well as the simulation results was verified with the theory of Han el 
al.(1992) and it was found that the average difference of the comparison values was about 
0.2%. The overall and local ventilation efficiency and its characteristic were analyzed and 
the results have shown that case 3-3 was favourable in terms of uniform fresh air 
distribution and elimination of contaminants. Comparison of the RMA values of case 2-1 
and case 3-1 to case 1-1 showed that case 2-1 is superior in the range of 131% and case 3-
1 is even higher at 201%. 
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