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Abstract

All-air conditioning systems can be divided into DC air conditioning systems, primary return air
conditioning systems and secondary return air conditioning systems according to the air source. In
this paper, the computational fluid dynamics (CFD) numerical simulation method is used to simu-
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late the influence of the DC air conditioning system, the primary return air conditioning system
and the secondary return air conditioning system on the indoor environment, and study the ef-
fects of the three air conditioning systems on predicting the average thermal sensation vote PMV
impact. Through the analysis of indoor air distribution, temperature field, relative humidity field
and thermal comfort, the results show that the mixing degree of fresh air and indoor air in the DC
air conditioning system is higher than that of the return air conditioning system; the indoor tem-
perature of the secondary return air conditioning system The highest, the heating effect is the
best. In the return area, the PMV index of the secondary air-conditioning system is the highest.
According to the thermal sensation index of the human body, the secondary air-conditioning sys-
tem is more comfortable.
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Figure 2. Experimental setup. (a) DC system; (b) Primary return air system; (c) Secondary return air system
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Table 1. The relationship between PMV index and human thermal sensation
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Figure 3. Air flow lines in the interior of three air-conditioning systems. (a) DC system; (b) Primary return air system; (c)
Secondary return air system
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Figure 4. Three kinds of air-conditioning system horizontal section (Z = 500 mm) temperature distribution. (a) DC system;
(b) Primary return air system; (c) Secondary return air system
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Figure 5. Temperature distribution of vertical section (Y = 2600 mm) of three air-conditioning systems. (a) DC system; (b)
Primary return air system; (c) Secondary return air system
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Figure 6. The relative humidity distribution of the horizontal section (Z = 500 mm) of three air-conditioning systems. (a) DC
system; (b) Primary return air system; (c) Secondary return air system
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Figure 7. The relative humidity distribution of the horizontal section (Y=2600mm) of three air-conditioning systems. (a) DC
system; (b) Primary return air system; (c) Secondary return air system
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Figure 8. PMV values of the three systems at different altitudes
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