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ABSTRACT

Currently indoor environment studies focus on phenomena around the human body at the microclimate
level, and therefore the need for more realistic and detailed human body models has been pointed out.
Numerical models representing closely the actual shape of the human body have already been proposed
for seated female models (or androgynous models based on female body shapes), and are available for
indoor environment analysis applications. However, other human body shapes have not been modeled. In
addition, since existing models use coarse meshes, sufficient detailed data on various parts of the human
body has not been gathered. This study aims to develop virtual manikins that represent human body
scales for adult males and females as well as child (almost seven-year-olds). This report provides an

overview of the development of models for seven-year-olds child.
Keywords: CFD, Virtual Manikin, Coupled Simulation, Grid Library

(Virtual Manikin)

1.
3
Virtual Manikin
(Computer Simulated Person  Numerical Thermal
Manikin Virtua Manikin . .
) 2. Virtual Manikin
D Sorensen 2 Topp 3
4)
CFD
2 ( (D
(3
Male Femae Child
Virtual Manikin 7
Virtual Manikin 049 2
Virtua Manikin
( 17
)
Virtual Manikin
CFD

7
Virtua Manikin
7
Virtua Manikin
( 2)

0.85 ?

CFD

1mm



(1) Seated model (Child)
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1 Virtual Manikin (Child Model)

1 Surface Area of the Individual Segment of the Manikin

(3) Zoom of the face

Segment Seated Model Standing mode
(2)Child (2Male (3)Female (1)Child (2Mae (3)Female
Area of Whole body [m?] 0.848 1.688 1.594 0.847 - -
Volume of Whole body [m?] 0.022 0.064 - 0.022 - -
Smallest Surface Mesh Size [mnT] 0.490 1.042 - 0.490 - -
Largest Surface Mesh Size [mm?] 154.933 624.725 - 151.715 - -
The Number of Surface Mesh 20,085 27,260 64,000 18971 - -
Areaof left and right Foot [m?] 0.023 0.045 0.045 0.023 0.045 -
Areaof left and right Leg [m?] 0.063 0.120 0.108 0.060 - -
Areaof |eft and right Thigh [m?] 0.079 0.165 0.186 0.071 - -
Area of left and right Hand [mz] 0.019 0.039 0.034 0.019 0.039 -
Areaof |eft and right Arm [m?] 0.030 0.062 0.052 0.030 0.062 -
Area of left and right Shouder [m?] 0.035 0.077 0.075 0.037 - -
Area of Pelvis [rr12] 0.102 0.233 0.174 0.123 - -
Areaof Chest [m?] 0.079 0.162 0.153 0.079 0.162 -
Area of Back [m2] 0.073 0.124 0.142 0.068 - -
Areaof Face [n7] 0.036 0.061 0.046 0.036 0.061 -
Area of Neck [m?] 0.059 0.089 0.075 0.059 0.089 -
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2 Numerical and Boundary Conditions

Turbulence Model

Low Re type k-emodel (Abe-Nagano Model, 3-dimensional calc.)

Scheme

Convection Term: QUICK

Inflow Boundary

Uin = 0.1 [m/s], Area of Supply Inlet 300" 300[mm]
kin=3/2Z (Uiy” 0.05)%, 8,=Cy" Kin>“Nin, G=0.09, I;n =(Slot width) ~ 1/7

Outflow Boundary

Uout = Freedlip, kou= Free slip, ey = Free dip, Tip = 273 [K]

Wall Treatment

Velocity: No slip, k| :Noslip ¢ =2n(ik/my
Tenperature: Adiabatic condition, Emissivity: 0.9

Surface Treatment of Virtual Manikin

Velocity: No slip, k| : Noslip ¢ =x@vik/tyy
Temperature: Fanger’s Equation, Emissivity of Radiation: 0.9
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