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Bathroom design and heat balance of human body
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D Kinki University

The study was investigated concerning bathroom design and heat balance of human body. Postures were three types.
The first was sedentary on the chair (200mm height), the second was sitting with knees bending on the floor and the third
was sitting with legs stretching on the floor. The experiment was done in the chamber that climates were controlled.
Thermal environments, heart rate, heat flow, mean skin temperature, rectal temperature, blood flow, heat flow and thermal

conductivity were measured in the chamber. The same elements and water temperature except thermal conductivity were

also measured in the bathtub.

Results are shown in the following:

Thermal conductivity increases with heart rate and blood flow.

Thermal heat flow increases when body is moved or when water is moved in the bathtub. On the same time, blood

flow of thigh is decreased.

Blood flow when sitting with legs stretching is higher than that when sitting with knees bending.

Bathtub length of 1300mm is necessary for body warming up with legs stretching and with legs moving in bathtub.
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Table. 1 Profile of subjects

Age Sex__Height Weight %Fat LBM BSA Fat Unit
Sub .No| [Year] [M/F] [cm]  [ka] [%] [ka] [m]  [kg/m]
Averagg 23 M 164.7 563 194 450 1.6 6.9
SD - - 3.06 7.07 815 1.27 0.07 3.44

Sub.1 23 M 162 64.2 277 464 1.69 105
Sub.2 23 M 168 50.5 114 447 1.57 3.7
Sub.3 23 M 164 543 191 439 1.59 6.5
1 sitting posture No
sedentary on the chair
(200mm height)

sitting with knees bending

..
sitting with legs stretching

Fig.1 3 type of Posture
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Fig.3 Photo of taking bath

MV:legs moving in bathtub
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Fig.4 Posture changing and Blood flow
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Fig.5 Correlation of Thermal conductivity and blood flow
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Fig.6 Thermal conductivity on three type Posture changing
in the chamber
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