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Clothing insulation (clo)

6. ZEH) (Abstract, L)

Evaluation of Thermal Effect of Draft Using Thermal Manikin
Junta Nakano (Associate Professor, Department of Architecture, Tokai University, D.Eng)

Thermal comfort standards ISO 7730 and ASHRAE 55 provide air velocity limits for airflow at the
neck and feet, respectively. Clothing insulation is basically measured under still air conditions, but the
local clothing insulation decrease, and the heat flow rate increases with increased air velocity. The
objective of this study is to clarify the thermal effects of draft on local clothing insulation and heat
transfer coefficient.

Thermal manikin dressed in winter attire was set on a mesh chair, 1 m away from the local airflow
generator. The skin temperature was controlled at 33°C, and thermocouples were attached to the
garments at 26 locations to measure the garment surface temperature. The manikin was exposed to
airflow at the neck and the ankle with air velocity conditions of 0.2, 0.4, 0.6, and 0.8 m/s.

The whole-body clothing insulation was 0.29 clo without airflow, and the values were similar for 0.2
m/s condition, both at the neck and ankle (Figure 1). Clothing insulation decreased proportionally with
increased ankle airflow, while the value decreased exponentially for neck airflow.
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Figure 1. Whole body clothing insulation Figure 2. Whole-body convective heat transfer coefficient

The whole-body convective heat transfer coefficient without airflow was 3.8 W/m? K, and the ratio to
the overall transfer coefficient was 0.45 (Figure 2). The value increase was proportional to increased
ankle airflow and exponential for neck airflow. The ratio of the convective heat transfer coefficient
exceeded 0.5 for both airflows above 0.6 m/s.
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