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Numerical simulation and evaluation for influence of human motion on

indoor air distribution under the condition of air curtain ventilation

LI Angui, CAO Yarui, HOU Yicun, YIN Haiguo
( School of Environment and Municipal Engineering, Xi'an Univ. of Arch. &. Tech. , Xi'an 710055, China )

Abstract;: Human movement has a direct and important influence on indoor air distribution. The CFD modeling is
adopted to analyze and evaluate the characteristics of the human body movement under the condition of air curtain
ventilation, a new ventilation way. Human movement can be simplified into a cuboid translational motion realized
by dynamic grid technique with the dynamic layering method updating grid. The paper studied variation of the
indoor velocity field and evaluated indoor air distribution at different human movement speed. It shows that the
greater human moving speed is, the larger horizontal sphere of influence becomes, whereas there is little influence
on vertical sphere over 2 m. Additionally, human body-motion has an adverse effect on thermal comfort, and the

influence of short-term movement has short duration.
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Fig. 1 Air distribution of air curtain ventilation
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Tab. 1 Cases of numerical simulation and boundary conditions
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Fig. 3 Geometrical model of PIV and its validation
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Fig. 4 Variation of velocity distribution(z=0 m plane)
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Tab.2 Temperature nonuniform coefficient
T mMestiE T 0.9 m/s 1.2 m/s 1.8 m/s T mestiE T 0.9 m/s 1.2 m/s 1.8 m/s
0 0.017 0.017 0.017 2. 67 0.019 0.021 0.022
0. 33 0.017 0.017 0.017 4.33 0.018 0.019 0.021
0.67 0.017 0.017 0.018 6 0.016 0.017 0.019
1 0.018 0.018 0.018
R3 BEEABHERH
Tab. 3 Velocity nonuniform coefficient
T e T 0.9 m/s 1.2 m/s 1.8 m/s T e T 0.9 m/s 1.2 m/s 1.8 m/s
0 0.639 0.639 0.639 2. 67 0. 643 0.727 0. 783
0.33 1.534 1. 661 1. 802 4. 33 0. 582 0.674 0.711
0.67 1. 302 1. 442 1.561 6 0.524 0. 643 0.679
1 1. 455 1. 489 1. 441
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Tab. 4 Air diffusion performance index

Tt Te) T 0.9 m/s 1.2 m/s 1.8 m/s TR IE T 0.9 m/s 1.2 m/s 1.8 m/s
0 82.50% 82.50% 82.50% 4.33 71.30% 75.00% 80. 00 %
0.33 66.30% 71.25% 71.30% 6 80.00% 76.25% 81.30%
0.67 81.30% 83.75% 80.00% 11 85.00% 88.75% 90. 00 %
1 75.00% 76.25% 73.80% 16 85.00% 83.75% 83.80%

2. 67 65.00% 72.50% 78.80%

3.2.3 REEFMMRE(p

% BN AR IZ Bl I T U R U B S O XU R
WA RE SRR, HRE SR R 9 A
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BALEEEANALHKRT 1, HRLESRRE
MK

MARY

Tab. 5 The coefficient of energy using

TEHNEE T 0.9 m/s 1.2 m/s 1.8 m/s TEHEE T 0.9 m/s 1.2 m/s 1.8 m/s
0 1.228 1.228 1.228 4.33 1. 060 1. 056 1. 055
0.33 1.188 1.189 1.19 6 1.051 1.167 1. 044
0. 67 1.173 1.18 1.185 11 1.113 1.108 1.108
1 1.159 1.168 1.177 16 1.154 1.154 1.167

2. 67 1. 084 1. 081 1. 205
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