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Summary * Figures

Airflow is an important indoor environmental factor that affects thermal comfort.
However, the human perception mechanism for airflow has not been clarified. Therefore
we assume that the airflow sensation is affected by the air velocity, pressure, and
convection heat transfer on the skin surface. The purpose of this study is to clarify
how the psychological quantity for the airflow are affected by those physical quantities
In this study, as a first step, detailed experiments of the wind pressure coefficient
and convective heat transfer coefficient (CHTC) on the surface of the human body with
the thermal manikin were conducted when exposed to steady airflow.

In FY2021, we measured CHTC and static pressure when exposed to steady air flow under
relatively high wind speed (Im/s and 2m/s) in a sitting position. In FY2022, similar
measurements were conducted under constant flow conditions and fluctuating flow
conditions under low air velocity conditions. In FY2023, similar experiments were
conducted under conditions in which the airflow direction was changed to forward flow,
side flow, and backward flow while the thermal manikin was in a standing position

A thermal manikin (TM) was installed in the artificial climate chamber with the
active control multi-fan at Wind Engineering Research Center of Tokyo Polytechnic
University shown in Fig.1. The TM controlled the surface temperature constantly, and
generated an airflow with a constant or fluctuating flow by controlling the 48 DC fans
installed in front of the TM with an inverter, and conducted the experiments under the
experimental conditions shown in Table 1. Fig.2 shows the measurement points on the ™
surface. A radiant heat flux sensor and two heat flux sensors were installed at each
measurement point on the TM, and the heat flux and surface temperature of each body
part were sequentially replaced and measured. Static pressure taps were installed at
the same measurement point as in the convection heat transfer coefficient measurement
and the wind pressure was measured. Omnidirectional probes were used to measure air
velocity on the surface of the human body.

As a result, the following findings were obtained

Air velocity ratio (AVR) which is the air velocity on the human body surface divided
by the approach air velocity was calculated. Under low air velocity conditions, the

AVR tended to be larger in the wake region due to the thermal plume of the human

body. Under air velocity conditions of 0.5 m/s or more, the AVR distribution was




almost consistent, and it was found that the influence of the thermal plume was
small. (Fig.3)

The CHTC of the human body surface, in the wake region of the upper body, the CHTC
value did not change under low air velocity conditions, but it increased under air
velocity conditions of 1.0 m/s or more. This is thought to be because the thermal
pulume is more dominant than the approach airflow under low air velocity conditions

(Fig. 4)

The static pressure on the human body surface was normalized by the dynamic pressure
of the approach airflow to calculate the wind pressure coefficient (Cp) distribution
on the human body. Under high air velocity conditions of 1.0 m/s or more, there was
almost no difference between the heated and non—heated conditions. On the other
hand, at 0.5 m/s, the thermal plume of the human body became dominant, and the Cp
values shifted to the negative side overall. (Fig.5)

When comparing the whole—body averaged CHTC with previous studies, it was almost
consistent with the regression curves of Kuwabara et al. and Mochida et al. (Fig.6)
In addition, when comparing the whole—body averaged CHTC for each airflow direction,
the local values were slightly smaller only for the side flow. This is thought to
be due to bias in the measurement positions. As with the previous study by Kuwabara
et al., it was concluded that there was almost no difference in CHTC due to airflow
direction. (Fig.7)
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Fig.1 Schematic diagram of test room Fig.2 TM shape and measurement point
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