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Examination of Airflow and Thermal Environment Characteristic around
Human Body in a Room with Displacement Ventilation
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ABSTRACT: Recently, the numerical analysis using person shape model for CFD (Computa~
tional Fluid Dynamic) has been researched widely for the thermal comfort and inhaled air
quality of human body in the indoor environments. The purpose of this research is to ex-
amine the characteristic of airflow and thermal environment around human body by the ex-
periment of displacement ventilation that assumes the indoor environment of natural con-
vection. In this study, thermal manikin was used instead of real human body. The Airflow
characteristic around human body was measured in precision by PIV (Particle Image Veloci-
metry). This experimental result will be used as data for CFD benchmark test using person

shape model.
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Fig. 1 Cases of human shape model.
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(a) Experimental space
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(b) Thermal manikin

Fig. 2 Outline of experimental space using thermal manikin.
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Fig. 3 Outline of experimental setup and places of measurement for air characteristic.
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Table 1 Experimental condition

Size : 0.4 m(W)x0.2 m(H)

Supply Velocity : 0.18 m/s

opening .
Temperature : 21.8C

Exhaust Size : 0.3 m(W)x0.3 m(H)

opening Free airflow

Thermal Area: 1471m’

manikin |Heat generation : 76 W (51.6 W/m’)

Surrounding Adiabatic
wall
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Table 2 Measurement parameter for PIV

Image 1,600(W)x1,186(H) pixels
Vectors 3,234 (66(W)x49(H))
Time between pulses 5,000 us
Time between bursts 1,000 ms
Number of busts 500

Ao PIVel o3 AR EACE PIV Al2"2
FlowMap System Hub(DantecA}, LIFO 1.5GB),
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Fig. 5 Surface treatment for preventing laser
diffusion in thermal manikin surface.
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Fig. 9 Air velocity around thermal manikin [m/s] (graph unit is mm).
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