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Measurement of Temperature and Humidity in Outdoor Environment with Water Mist Spray
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¥—U—F:bt—hF7 A7 F(Urban Heat Island), j#/)& K (Adaptation Measures),
74— 4% — 3 A k(Water Mist), & E | E(Temperature and Humidity Measurement),
A BRI (Physiological Response Prediction)
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Fig.1 TC sensor with radiation shield. Fig.2 Overview of sensor placement.
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Fig.3 Transition of dry and wet bulb temperatures measured by thermocouple and
neighborhood air temperature measured by temperature and humidity sensor.
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Fig.4 Transition of temperature measured by proposal method compared with that by temperature and
humidity sensor in sunshade (left) and sunlight (right) without mist spray.
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Fig.5 Overview of measuring points.

F1g 6 Sample of thermograph image.
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Fig.7 Measured temperature and humidity profiles in spray flow rate 9.4L/h (left) and 20L/h (right).
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Table 1 Numerical conditions of physiological response and results of SET*.

Distance Air temp. RH MRT Wetness SET*
Situation from nozzle

m °C % °C - °C

Initial Sunlight 31 38 50 0.0
1. Nothing (in sunlight) 31 38 50 0.0 30.3
2. Tent 31 38 45 0.0 28.9
‘tHeat‘. 3. Tent + Mist @D 2.5 29 45 44 0.0 27.7
MIHEaton =™ rent + Mist @ 1.5 27.5 67 42 0.0 26.9
5.  Tent + Mist ® 1.5 27.5 67 42 0.2 23.8

Final Sunlight 31 38 50 0.0

100 1 Metablic rate # Latent heat of sweating 120

Sensible heat (radiation)

m Latent heat of mist
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Fig.8 Numerical results of human heat balance (left) and amount of sweating (right).
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Fig.9 Transition of skin (left) and core (right) temperatures in each condition.
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