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In this paper, inhaled air quality is examined with CFD. A modeled human body is placed lying in a
room. It is ventilated with natural infiltration. Flow and temperature fields are analyzed by CFD
using a standard k-e model. Based on the predicted flow field, the age of supply air, the residual
lifetimes of air and the scale for ventilation efficiencies (SVEs) in the room are also numerically
calculated. The results of the CFD analysis indicate that the quality of the breathing air depends on

the flow field around a human body.
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Fig.1 Room model

Table.1 Numerical methods

Turbulence Model | High-Reynolds Number k-e Model
SIMPLE

Algorithm

Space difference : up-wind method
Numerical Schemes
Time difference : Implicit
Space grid : 207,670 cells

Wall grid : 27,850 cells

Grid System
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Fig.2 Model of Sleeping Human

Fig.3 Distribution of surface temperature
in thermal manikin of sleeping state

Table.2 Boundary conditions

U, =0.0027 m/s, T, =10

Infiltration
Opening

Turbulence Intensity : 10%
Length : 0.05m
Area: 0.395m® Infiltration length : 0.05m

U,, =0.00245 m/s

Exfiltration
Opening

Turbulence Intensity : 10%
Length : 0.05m
Area: 0.395m? Exfiltration length : 0.05m

U,, = 18348 m/s

Inhaled air volume : 14.4 //min
Inhalation Turbulence Intensity : 10%
Length : 0.0lm

Area: 0.6538 x 107 m’

Air Change Rate | 0.2/h

All surface : no-slip, Generalized log law

Room’s surface : Adiabatic T 0]

wall
Human'’s Surface :
Human’s Metabolic Rate: 0.7met

(Convective heat transfer rate from the
body surface:33.8W)

Wall Boundary
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(a) ABCD section

(b) EFGH section

Fig.5 Distribution of air temperature

(a) ABCD section

(b) EFGH section

Fig.6 Distribution of age of air : SVE3
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(b) Enlarged of EFGH section
Fig.7 Distribution of inhaled air region : SVES
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(b) EFGH section

Fig.8 Distribution of residual life time of air
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Fig.9 Placement of Pollution Sources
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0.45 Pollution Source
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Fig.10 Distribution of Contaminant (FO1)
(Enlarged of EFGH section)

Fig.11 Distribution of Contaminant (W01)
(ABCD section)

Fig.12 Distribution of Contaminant (W02)
(ABCD section)

gboboboboboooooobooowo2ionoogoo
gboboooooboobdob o2 000000000 Fig11
gboboooooboobobobbobooooobooobann

Copyright © 2001 by JSCFD



Pollution Source
1.00

<0.11 > 0.40

0.11
<0.11 (nose) 0%
L~

2 0.17

Fig.13 Distribution of Contaminant (W03)
(Enlarged of EFGH section)
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Fig.14 Distribution of Contaminant (C01)
(ABCD section)
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Fig.15 Modeling of respiration as steady state
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