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CFD and the experimental study of air distribution in the breathing zone based
on air curtain ventilation with deflector

LI Angui, LIU Wangxing, YAO Congcong, CAO Yarui, YIN Haiguo
(School of Environment and Municipal Engineering, Xi’an University of Architecture and Technology, Xi’an 710055,China)

Abstract: The paper takes an office of concentrated heat source as an example. Under the same condition of supply air rate and
temperature, the research compares characteristics of air distribution formed by two kinds of supply air directly to the breathing zone
(air curtain ventilation with deflector and stratum ventilation), analyzes the two kinds of the temperature field and velocity field,
variation of temperature and speed with the change of room height are also studied. The results show that fresh air can both directly
reach the breathing zone in two air supply modes, where high air quality forms. But air curtain ventilation with deflector can form an

air lake in which air velocity and temperature are uniform, so we may feel more comfortable.
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Fig.1 Sketch map of air curtain ventilation
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Fig.2 Ventilation modes in this study
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Fig.3 Model of the room
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Fig.5 Model verification of the air curtain ventilation

P S A AR 1] 2% A T MBI S 3 5 B X A 0
JFERI BB RTINS 8 PIV RS R Y
TERMWATHER. NEMDFE L, BERmER
SERAIREIL, 5 PIV BRI — M iRE,
X E TR fTSCRRIL0TH B PIV. SRR i 45 R A
B, R RA—EmiRE, Wik, ZERREHT
18 XECRI B ST, R SORAK LR L.

2 SRELBSH
2.1 BREBNH
HE T

I7C 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

(b) EREX
Elo RESHE

Fig.6 Contour of temperature
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Fig.7 Temperature gradient of vertical direction
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Fig.8 Temperature changes with height of both
ventilation modes
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Fig.10 Velocity gradient of vertical direction
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Fig.11 Velocity changes with height of both
ventilation modes
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Tab.l1 Temperature difference between the head and foot
part for both ventilation modes

. AeyesLiR 2 uhSL e
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Tab.2 Ventilation efficiency of both ventilation modes
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PFE R 5 ] ; ] XRS5 E T
1,/C t,/C t,/C E, m
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B RE G BN SR TR X 3% R 16 21.85 20.87 1.20 0.83
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Tab.3 Uniformity coefficient of both ventilation modes
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z=0.1 m*EE z=1.1 mPE z=1.8mPH  z=0.1 mFHE z=1.1 mElE z=1.8 mFEH
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