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ABSTRACT: In this paper, the performance of ventilation equipments in enclosed parking gar-
ages were investigated for several air distribution systems by numerical method. Air change
effectiveness of the non-mixing system was 0.42. It meant that more supply air as much as
the design supply air was needed to maintain good indoor air quality. In the high speed
nozzle ventilating system which is most expensive one, air change effectiveness was 0.54.
Therefore this system satisfied to ventilation design. In the jet fan ventilating systems, air
change effectiveness for jet fan ventilating system~A with 18 jet fans and jet fan ventilating
system-B with 6 jet fans in circulation mixing arrangement were 0.565 and 0.42 respectively.
Jet fan ventilating system-C with 6 jet fans in transport mixing arrangement was 0.535. Jet
fan ventilating system-A and jet fan ventilating system-C met the ventilation design. But
velocity in jet fan ventilating system-A was over 2.0m/s which is inappropriate in human
comfort. Therefore this system is not proper to ventilation. Jet fan ventilating system-C was
the optimum one for enclosed parking garages among 5 systems examined in this paper.

Key words: Enclosed parking garages(*]3l5x}%), Performance of ventilation equipment($ 7]
Ad] %), Arrival performance of fresh air(A43F 7] =94 %), Discharge per-
formance of contaminant air(2 @& 7] &4 %), Air change efficiency(Z7| 2%
&), Local supply index(Z&F71A %)
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(b) Jet fan ventilating-A system

(d) Jet fan ventilating-C system

Fig. 2 Locations of dirivent nozzle and jet fan in various ventilating systems (A, B, O).
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Table 2 Boundary conditions and trace gas source in enclosed parking garages
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Fig. 4 Velocity measuring points in enclosed
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x  z=0.3 m, experiment
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Fig. 5 Velocity profiles in the cross section.
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Fig. 6 Distribution of velocity and local supply index in the case of non-mixing ventilating system

(z=15m).

(a) Distribution of velocity vectors
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effectiveness

(b) Distribution of local supply index

Fig. 7 Distribution of velocity and local supply index in the case of high speed ventilating system

(z=15m).
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Fig. 8 Distribution of velocity and local supply index in the case of jet fan ventilating system-A
(z=15m).
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(a) Distribution of velocity vectors (b) Distribution of local supply index

Fig. 9 Distribution of velocity and local supply index in the case of jet fan ventilating system-B
(z2=15m).
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(a) Distribution of velocity vectors

air change
effectiveness

(b) Distribution of local supply index

Fig. 10 Distribution of velocity and local supply index in the case of jet fan ventilating system-C

(z=15m).
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